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The American Genetic Association 


An incorporated organization devoted to promoting a knowledge 
of the laws of heredity and their application to the improvement of 
plants, animals, and human racial stocks. 

Its membership is composed of men of science, teachers, publicists, 
physicians, clergymen, parents, students, horticulturists, and breeders 
of live stock throughout the world. 

The Association owns the JOURNAL OF HEREDITY, which is pub- 
lished monthly and sent to each member without additional cost. 
Every member is thus a part owner of the JOURNAL. 

Membership imposes no burdensome obligations. The Associa- 
tion, which is cooperative in nature, welcomes assistance in research, 
but does not demand it. Members are invited to submit discussions of 
the results of their research, accompanied by new and unusual photo- 
graphs. All papers received will be given full consideration by the 
editorial board. 

Hundreds of members are engaged in collecting facts about in- 
heritance, and making experiments to determine the laws of heredity. 
Their discoveries are of fascinating interest and far-reaching impor- 
tance to the city dweller and the country dweller alike. These findings 
are being reported and discussed every month in the JOURNAL, and in 
no better way can serious minded people keep abreast of one of the 
greatest movements of modern science. 


REQUIREMENTS FOR MEMBERSHIP 


Subject to the approval of the Council, any person interested in 
the improvement of the human race or the creation of better varieties 
of plants and animals, is eligible for membership. 

The Association welcomes all who are interested in its program, 
and the Secretary will be glad to answer any inquiries. 

Annual dues, giving the right to attend all meetings, and receive 
the JOURNAL OF HEREDITY, are $3 within the United States and its 
possessions; $3.25 in Canada, and $3.50 in all other foreign countries; 
life membership, $50. 

If you are not already a member, and want to become one, or if 
you know of anyone who you think is interested in membership, write 
to 
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A FLOWER OF THE PIMA VARIETY OF AMERICAN EGYPTIAN COTTON 


Showing the organs of reproduction. As in most members of the Mallow Family, to which 
the cotton plant belongs, the pistil is partly enclosed in a sheath on which are borne the 
numerous stamens or pollen containers. Pollination takes place on the portion of the pistil which 
extends above the sheath. The illustration shows a section through the ovary, the enlarged basal 
part of the pistil, exposing the ovules. The grains of pollen germinate and send long tubes down 
through the pistil into the ovary. When a pollen tube comes into contact with an ovule the process 
known as fertilization is effected. The fertilized ovule then develops into a seed. (Frontispiece. ) 
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POLLINATION OF PIMA COTTON IN 
RELATION TO THE YIELD OF 








SEED AND FIBER 


THOMAS H. KEARNEY 


Bureau of Plant Industry, U. 


PAPER in the JOURNAL OF 

HEREDITY for October, 1918, by 

Rowland M. Meade, entitled 
“Beekeeping may increase the cotton 
crop,’ published after his untimely 
death, described experiments with the 
Durango and Acala Upland varieties of 
cotton at San Antonio, Texas. The 
results indicated that when the flowers 
were pollinated more thoroughly than 
is ordinarily the case under natural 
conditions at that locality, the bolls 
contained a greater number of seeds. 
Meade concluded that “growers of 
long-stapled varieties might find bee- 
keeping a distinct advantage to the 
cotton crop.” It is important to know 
whether the same conclusion holds good 
with the Egyptian type of cotton, as 
grown in Arizona. 


DESCRIPTION OF THE COTTON FLOWER 


A tew words in regard to the struc- 
ture of the cotton flower are necessary 
to make clear what follows. The center 
of the flower is occupied by a long 
slender organ, the pistil, which ends at 
the base in a cone-shaped structure 
called the ovary. If the ovary is cut 
open it is found to contain numerous 
small white bodies, the ovules. The 
greater part of the length of the pistil 
is enclosed by a thin sheath which 
bears numerous stamens, the organs 
which contain the pollen. The grains 
of pollen, falling upon the portion of 
the pistil which projects above the top 
of the sheath, germinate and send out 
slender tubes which grow down through 
the pistil until they reach the ovules. 
When a pollen tube comes into contact 
with an ovule, fertilization takes place 
and the fertilized ovule develops into a 
seed while the container, the ovary, 
increases in size and becomes the boll. 
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i xamination of the Egyptian cotton 
flower shows that the white pistil ex- 
tends far above the column of bright 
yellow stamens (see Frontispiece). If a 
flower is enclosed in a paper bag, so 
that insects are kept out, it will be 
found that the pollen, which looks to 
the naked eye like golden dust, is 
deposited only upon the part of the 
pistil which is just outside the sheath 
and is surrounded by the upper sta- 
inens. The club-shaped summit of the 
pistil receives pollen only when it is 
carried there by insects. Observation 
has shown that the cross pollination of 
cotton flowers is accomplished chiefly 
by bees and wasps. The honey bee 
is often very efficient as a pollinator 
but sometimes prefers to work on the 
nectaries outside the flower rather than 
within the blossom. 


INSECTS ABUNDANT ONLY IN SOME 
LOCALITIES 


At Sacaton, on the Pima _ Indian 
reservation in southern Arizona, where 
such insects are abundant, the entire 
free surface of the pistil is usually found 
to be thickly coated with pollen soon 
after the flower opens in the morning. 
But in the heart of the cotton growing 
district of the Salt River Valley, at 
distances of 25 to 40 miles from Saca- 
ton, numerous observations in 1919 and 
1920 showed that pollination is much 
less complete. Even late in the after- 
noon the tops of the pistils are often as 
white and as free from pollen as when 
the flowers are bagged to insure self- 
fertilization. Visits to fields on the 
outskirts of the Valley, at Litchfield 
and at Goodyear, on the contrary, 
showed the flowers to be as well polli- 
nated as at Sacaton. The difference in 
these several localities is doubtless due 








fe CEM Pe Be gs 


100 The Journal of Heredity 


to difference in the number of insects. 
The acreage has been so large during 
the last two years that near the center 
of the cotton growing district there 
have not been enough insects to ‘‘go 
around,’ whereas farther out towards 
the desert there are more bees and 
Wasps in proportion to the number 
of cotton flowers. 


GREATER NUMBER OF SEEDS FROM IN- 
SECT POLLINATED FLOWERS 


In order to determine whether the 
less thoroughly pollinated flowers pro- 
duce fewer seeds than flowers which are 
completely pollinated a simple experi- 
ment was planned by the writer and 
Was carried out last summer under the 
‘mmediate supervision of Mr. W. F. 
Gilpin, assisted by Messrs. R. D. Mar- 
tin, C. J. King and G. J Harrison. 
Several hundred flowers were marked 
by tags and left to natural pollination. 
In an equal number of flowers the upper 
part of the pistil received a thorough 
application of pollen from other Pima 
flowers. The experiment was _per- 
formed both at Sacaton and in a field 
near Phoenix in the Salt River Valley 
where it had been observed that the 
flowers were not being thoroughly 
pollinated by natural means. All bolls 
which developed from both lots. of 
Howers were harvested in the fall and 
the number of seeds in each boll was 
counted. From these data it was easy 
to compute how many seeds were ob- 
tained from each lot of flowers. The 
average numbers of seeds per 100 
flowers were as follows: 


Phoenix 


Sacaton 


Naturally pollinated 
eae = 
we 


157 
Hand-pollinated flowers 1526: 


os 


26 1520+15 
19 1496+16 


It is evident that the naturally 
pollinated flowers yielded a much 
larger number of seeds at Sacaton, 
where bees and wasps were abundant 
in the cotton fields, than in the field 
at Phoenix where such insects were 
much less numerous. The better polli- 
nation under natural conditions at 
Sacaton not only resulted in a higher 
average number of seeds per boll but 


allowed a higher percentage of bolls to 
set than was the case at Phoenix. It is 
therefore not surprising that hand 
pollinating the flowers greatly increased 
the seed production at Phoenix, but 
had practically no effect at Sacaton, 
where hand pollination was a mere 
formality, the pistils having been al- 
ready well covered with pollen by their 
insect visitors. The hand-pollinated 
flowers at Phoenix yielded practically 
the same number of seeds as did the 
naturally pollinated flowers at Sacaton. 


THOROUGH POLLINATION ALSO 
INCREASES YIELD OF FIBER 

These results leave little room for 
doubt that more thorough pollination 
results in a larger yield of seed. But, 
the reader will ask, is the yield of fiber 
likewise greater when more pollen 
reaches the pistils? A record was not 
kept of the quantity of fiber produced 
in the experiment just described but 
evidence from another source is at 
hand. 

Twelve samples of seed cotton, each 
consisting of 100 bolls from as many 
plants and each obtained in a different 
field, were collected in the Salt River 
Valley in 1920. All the samples were 
kept for several weeks under uniform 
conditions and were then carefully 
weighed and ginned. The number of 
seeds in each sample was determined 
and the total weight of fiber was cal- 
culated by subtracting the weight of 
the seeds from the weight of the seed 
cotton. It was then a simple matter to 
compute for each sample the lint index 
or average weight of fiber per 100 seeds, 
which expresses the relative abundance 
of the fiber on the individual seeds. 

A study of the data thus obtained 
showed that there was no correlation 
between the average weight of fiber per 
seed and the average number of seeds 
per boll. In other words, there was no 
evidence of a tendency for the fiber to 
be more abundant on the seeds in bolls 
containing few seeds than in bolls con- 
taining many seeds. On the other 
hand, the weight of fiber per boll was 
found to be very closely correlated with 
the abundance of the fiber on the 
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individual seeds (lint index) and also 
to be correlated, although less closely, 
with the number of seeds in the boll. 
[t follows that if there were no variation 
in the abundance of fiber per seed in 
different bolls, the quantity of fiber 
yielded by each boll would be directly 
proportional to the number of seeds it 
contains.! 

There can be no doubt, in the light of 
these facts, that thorough pollination, 
which results in an increased number of 


seeds per boll, also increases the yieic 
of fiber. What, then, can the cotton 
grower do to insure effective pollina- 
tion? It is, of course, not in his power 
to increase the number of wild bees 
and wasps which visit his cotton flowers 
but often honey bees also are effec- 
tive pollinators. It would therefore 
seem desirable to encourage the keep- 
ing of bees in the vicinity of the cotton 
fields and to watch their behavior in 
relation to the crop. 


| The coefficients of correlation for these twelve samples, a perfect correlation being indicated 


by the value 1.00, were as follows: 


Weight of fiber per boll with number of seeds per boll, ..................0005. r .48+.11 


Weight of fiber per boll with lint index... .. 


EET Te Te eT ee eT Tee ee yee ee r= .90+ .03 


The partial correlation weight of fiber with number of seeds for constant lint index, gave a 


value for r of .9&8+ . 006. 





FOREIGN-BORN WHITE FARMERS IN UNITED STATES 


There were 581,054 foreign-born 
white farmers in the United States in 
1920, according to the Fourteenth 
Census, as compared with 669,556 in 
1910. This represents a decrease of 
88,502, or 13.2 per cent, for the decade. 
The decrease in foreign-born farmers 
was largely the result of the war, on 
account of which large numbers _ re- 
turned to their native countries. The 
decrease in the number of German-born 
farmers alone was 81,148. White farm- 
ers born outside the United States 
constituted nine per cent of the total 
number of farmers in the country in 
1920, as against 10.5 per cent in 1910. 

There are very few foreign-born 
farmers in the South, except in Texas. 
They are most numerous in the North 
Central states, although there are con- 
siderable numbers in the Pacific states: 
and a relatively high proportion of the 
total number of farmers in some of 
the Eastern states is foreign-born. 

The states reporting the largest num- 
bers of foreign-born white farmers in 
1920 were as follows: Minnesota, 
67,305; Wisconsin, 53,998; Michigan, 
48,2604; North Dakota, 36,248; and 
lowa, 32,221. In Minnesota the 
foreign-born white farmers formed 37.7 
per cent of all farmers in 1920; in Wis- 
consin, 28.5 per cent; in Michigan, 


24.6 per cent; in North Dakota, 46.7 
per cent; and in Iowa, 15.1 per cent. 


COUNTRIES FROM WHICH FARMERS COME 


The foreign countries which contrib- 
uted the largest numbers to the ranks 
of the foreign-born white farmers in the 
United States, as reported for 1920, 
were Germany, with 140,652; Sweden, 
with 60,442; Norway with 51,596; and 
Canada, with 48,692. It should be 
noted that this order by no means 
corresponds to the order in which the 
various foreign countries have contrib- 
uted to the total population of the 
United States. The immigrants from 
certain countries, notably Italy, Po- 
land, and Ireland, have gone chiefly 
into pursuits other than agricultural. 

Of all the foreign-born white farmers 
in the United States in 1920, 24.2 per 
cent were born in Germany, 10.4 per 
cent in Sweden, 8.9 per cent in Norway, 
and 8.4 per cent in Canada. 

The states showing the largest num- 
bers of German-born farmers in 1920 
were Wisconsin, with 18,032; Minne- 
sota, with 14,731; and Iowa, with 
12,730. Of the farmers born in Sweden, 
16,934, or more than one-fourth, were 
in Minnesota. Of those born in Nor- 
way 14,925 were in Minnesota, and 
10,900 in North Dakota. 
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COLOR INHERITANCE IN CATTLE 


Experiments with Dutch Belted Cattle When Purebred and Crossed with Dutch 
Pied Cattle—Peculiar Numerical Relation Between Belted, Self-Colored 
and Pied Calves Produced 


Kk. KuIPER, D.Sc. 
Flavelte, Holland 


into two groups: (a). Pure breeding 








in his series of excellent papers on 

“Color Inheritance in Mammals’”’ 
(Journal of Heredity, 1917-18) an ex- 
position of his views relative to cattle, 
Mr. R. Houwink, of Meppel, and some 
other breeders of Belted Cattle in 
Holland have proceeded to make some 
experiments, the results of which can- 
not fail to interest the American reader. 
I will, therefore, set forth the essential 
features of these experiments, a more 
detailed description and analysis hav- 
ing been published in the Dutch 
periodical Genetica, 1920. II. 

As the reader will remember, the 
explanation of the phenomena of hered- 
ity in cattle is made somewhat difficult 
by the fact that the genetic behavior 
of apparently similar characteristics is 
often different in different breeds. 
Characters which are dominant in one 
breed appear to be recessive in an- 
other. White may be dominant in 
Chillingham Cattle and recessive in 
Pembroke and Highland Cattle, but 
the heterozygous state may also be 
distinctly intermediate, e.g., in the 
roans of the Shorthorns. Again, the 
factors producing the piebald pattern 
have not the same effect. The white 
face seems to dominate always over the 
black. Piebald cows when _ crossed 
with self-colored ones mostly produce 
intermediate piebald calves. (Mr. 
Kiesel’s experiments with Limburger 
Fleckvieh.) At the same time the 
question is still being discussed whether 
the determining factors are independ- 
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(b). Crossing with other Dutch Breeds. 

(a). Experience in breeding Dutch 
Belted Cattle shows that the calves 
born are not always belted but some- 
times self-colored. In this case they 
are mostly coal-black, but occasionally 
when both parents are heterozygotes 
as regards black hair, plain red calves 
were produced. In the pure breeding 
of red belted cattle, too, some cases are 
positively known in which self-colored 
calves, in the present instance natur- 
ally red, were produced. The phenom- 
enon seems to decrease as belted cattle 
are bred true for a greater length of 
time. It is only after the infusion of 
fresh blood that self-colored calves 
occasionally make their appearance 
again. 

In 1918 Mr. Houwink at Meppel 
obtained one black calf and four 
belted ones from five belted cows, bred 
to the same belted bull (See Fig. 4). 
Mr. Jochems at Wassenaar (near The 
Hague), obtained 45 calves from such 
matings (between 1912 and 1918) of 
which six were self-colored, one of 
these being red. 

Another phenomenon in pure breed- 
ing that requires our attention is the 
frequent production of poorly marked 
calves. I shall refer to this presently 
in analyzing the facts. | 


EXPERIMENTS IN CROSSBREEDING 


(b). The most important results as 
regards the crossing of Belted and Pied 


Cattle was obtained in 1918-1919 when . 
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ent or ‘‘polygamic’’ (Wilson). The rather more than 60 heifers were bred 

former view appears to be the most to a_ belted bull belonging to Mr. ) 

plausible. Houwink. (Figs. 3 and 5.) All of | 
a a ee ae these heifers were piebald. Most of 
PEPERIMENTS WITR RELIED CATES them were black with more or less 
(FIG. 1) ne We 

/ white; but there were six red and | 

The experiments may be divided white and one white-faced cow with | 
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A DUTCH HERD OF BELTED CATTLE 
The remarkable uniformity of the white pattern in this breed of cattle is a striking illustra- 
tion of the laws of heredity. To retain perfection in the pattern it is necessary to keep the 
cattle purebred, as the introduction of new blood, even from a pure strain of the same variety, 
may upset the coat color. The breeding of these cattle in Holland has been declining except tor 
ornamental purposes, as it is found that in breeding solely to obtain the pattern, the other de 
sired qualities of the animals were impaired. (Fig. 1.) 
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RESULTS OF CROSSING BELTED AND PIED CATTLE 
This diagram illustrates the matings of the Lakenvelder (Dutch Belted) bull, Albert Wassen- 
aar, with five piebald cows of the breed called Holstein-Friesian in America. 


r illustrates both 
sides of the bull, Ps both sides of each of the five cows, and F, the five calves. 


The fourth cow 


was red, the others black. Note the production of solid black calves by two of the cows. The sire 
was shown to transmit self color in matings with cows of his own breed (See Fig. +). Note the 
) 


(Fig. 2. 


transmission, by the fifth cow, of the white face similar to that of a Hereford. 
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THE BELTED BULL AND SOME OF THE HEIFERS USED IN THESE 
CROSSBREEDING EXPERIMENTS 


Significant results in crossing Belted Cattle with Pied cattle were obtained by Mr. Houwink 
in his breeding experiments at Meppel, Holland. The bull was belted and allot the heifers were 
piebald. Of 55 calves born, 27 were belted, 25 were solid colored, and 3 were pied. Of the belted 
ones, only a few had the true pattern of the sire. Figure 2 illustrates the transmission of the 


various characters. (Fig. 3.) 
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IN PURE BREEDING OF BELTED CATTLE BLACK OR RED CALVES SOMETIMES 
RESULT 
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In 1918 one black calf and four belted ones were produced from the matings of the Laken- 
velder or Dutch Belted Bull, Albert Wassenaar, with five cows ot his own breed. The diagram 
illustrates both sides of the calves with the cows above them, and the bull at the top. (Fig. 4. 
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SOME MORE PIEBALD HEIFERS USED IN THE CROSSBREEDING EXPERIMENTS 
_ There were more than 60 piebald heifers used in the crossing experiments with the belted bull 

pictured in the herd on the opposite page. Six of the heifers were red and white, but the rest were 

black and white. The coat color inheritance is illustrated by the types shown in Figure 2. (Fig. 5. 


black around the eyes, a_ so-called 
Groninger ‘“‘Zwartblaard”’ cow. Fig. 2 
shows some specimens together with 
their calves. Of 54 of these animals the 
outcome of calving could be stated: 55 
calves were born; of these 27 bore the 
belt character, 24 or 25 were self- 
colored, and 3 or 4 pied. Among the 
belted ones I found only a few with 
the true pattern like the sire. Nearly 
all of them had at any rate two white 
hind feet. (Figs. 6 and 7.) In some 
cases they showed worse deviations. 
Of these some will be seen in Fig. 8 A-C. 

The self-colored ones were, as a rule, 
coal-black, but there were some among 
them that showed a small white spot 
on the belly, the tail-end or on the fore- 


head. Still these animals were quite 


distinct from even the darkest speci- 
mens of pied cattle. Only in one case, 
which I have not been able to examine 





personally, was it doubttul whether 
the animal was to be set down as selft- 
colored or pied; hence the figures as 
cited above. They were all of them 
black-haired calves (instead of red), 
proving that the bull was homozygous 
with respect to black hair. The 
‘“blaarkop”’ cow (white face with black 
around the eyes) produced a_ belted 
calf with a head like its mother. (See 
Fig. 2.) 

Also the cross piebald bull x belted 
cows—has been carried out in Holland 
of late years by Mr. Jochems at 
Wassenaar. There, too, the calves 
showed the three types, the propor- 
tion, however, being entirely different, 
viz., 18 belted, 2 self-colored, and 1 
piebald. But we shall see presently 
that the various cows used in these 
experiments were probably — partly 
homozygous and partly heterozygous 
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ONE OF THELTWO COMMON TYPES OF CALVES PRODUCED 
The white belt pattern which is such a striking feature of the Belted cattle is entirely absent 
in this type of calf. Yet this type is commonly produced, even when both parents are belted. 
hey occur less frequently, however, when the belted cattle are bred true for a considerable length 
of time, and more frequently atter the introduction of fresh blood. (Fig. 6.) 


toward the belted pattern, whereas the 
bull in Mr. Houwink’s experiment was 
undoubtedly heterozygous. For these 
reasons we cannot draw any inferences 
relative to Mr. Jochems’ breeding. 


IRREGULAR COLOR PATTERNS 


A very notable teature of the calves 
thus produced, however, is that for the 
greater part they showed very serious 
pattern deviations. This phenomenon 
is of frequent occurrence, which was 
corroborated by the additional evi- 
dence produced by Mr. Van Muilwijk, 
Secretary to the Herd-book of Belted 
Cattle at Leerdam. When such an 
irregularly belted animal, that is F, 
from belt X pied, is crossed back with 
a pied one, its calf is often more purely 
belted than the parent. We may there- 
fore suppose that the pattern deviation 
is at least to some extent a modification. 
Further statements which I have set 


forth more in detail in Genetica con- 
firm my experiences. 

Of the cross belt X black only a few 
cases are known to me with certainty. 
Krom this cross [ am not yet ac- 
quainted with the occurrence of pied 
calves. 

It remains for us to consider the 
cross, black X black, black X_ belt, 
and black X pied, as well as_ their 
reciprocal crosses. It is not until this 
has been done that a supposition can 
be made with any amount of certainty 
concerning the genetic composition of 
our breeds. Everybody knows, how- 
ever, that in practice it is often very 
difficult to carry out experiments with 
cattle. For this reason I shall not wait 
until such time as the other experi- 
ments should have been carried out, 
but proceed to set forth what is to be 
considered probable on the ground of 
what we know at present. 
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THE MOST COMMON TYPE OF CALF 


This type and the one shown on the opposite page 
mating a heterozy gous Belted bull with piebald cows. 
cattle is of no commercial importance. 
a decline in the general output of the animals. 
graph which unfortunately was so dim that retouching was necessary to bring out the details. 

ig. 7. 


GENETIC COMPOSITION 

The breeding of Belted Cattle has 
of late years come to be disregarded in 
Holland. Only a very limited number 
of breeders have kept up this breed, 
and then mostly as “Park Cattle’”’ 
(ornamental cattle). The complaint 
has frequently been made that owing 
to breeding with the exclusive view of 
obtaining the desired pattern, the gen- 
eral appearance and output of the 
animals was declining. Hence breeders 
often tried to improve these defects by 
the infusion of blood from a_ pied 
strain. This could be done, because 
the belt character is dominant or pre- 
potent, as it is called. Thus it is not 
too bold to assume that Belted Cattle 
are to a not inconsiderable extent 
heterozygous as regards the belt char- 
acter. The pied cattle which are bred 
thoroughly pure are undoubtedly 
homozygous as regards the _ piebald 


tactor. 





are the most common types produced by 
The coat pattern possessed by these 


Breeding to get the desired pattern has produced 
The above illustration is from an original photo- 


In explaining our experiment with 
the heifers I assume, therefore, that 
the heifers formed a homogeneous popu- 
lation as far as this factor is concerned, 
while the bull is to be considered 
heterozygous. Seeing that Mr. Joch- 
ems found the sire and the grandsire 
of this animal to produce plain black 
calves when purebred, this assumption 
is not hazardous. 

Let us now assume two pairs of 
factors, V1Z.: 

B=epelt...... b=absence of belt 
S =self-colored. . . 
piebald pattern. 

The numerical relation resulting 
from the experiment may be accounted 
for by assuming a repulsion between 
the factors B and S in accordance with 
the reduplication series, 1:7:7:1. If 
our bull answers to the formula, BbSs, 
he forms gametes in the proportion of 
1BS:7Bs:7bS:lbs. 


.Ss=not self-colored: 
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EXTREME DEVIATIONS OF THE BELTED PATTERN 


A number of calves produced by the cross between a belted, bull and piebald cows did not show 
typical patterns. The above diagram illustrates some of the extreme variations. The first three 
(A—-C, the upper and lower illustrations showing the two sides) are considered as belted, and the 
other two (D-—E) are modified black or piebald calves. (Fig. 8. 

















When these are mated with the 


gametes bs of the pied cows (all of 


which have the zygotic composition 
bbss), the result will be: 

1BsSs:7Bbss:7bbSs:1bbss or 8 belted: 
7 self-colored: 1 pied. 

Out of 55 calves this will yield: 271% 
belted: 24, self-celored: 3;% pied. So 
the correspondence with the actual 
results is striking. 

Let me add here that we are only 
dealing with a hypothesis, the correct- 
ness of which further investigations 
may either prove or disprove. There is 
one difficulty about it, namely this, 
that self-color should have to dominate 
over pied, while with various breeds 
the reverse is actually the case. But 
as we saw at the outset, similar varia- 
tions of dominance are not infrequent 
in cattle. 

If the repulsion of factors actually 
exists, the breeding of Belted Cattle of 
the formula BbSs with each other will 
vield: 1BBSS: 14BBSs: 49BBss: 14- 
BbSS: 100BbSs: 14Bbss: 49bbSS: 
14bbSs: 1bbss; 1.e., 192 belted, 63 self- 
colored, 1 pied. Practically speak- 
ing, therefore, pied will not crop up. 
The number of BB animals is frequent 
enough to account for the fact that in 
breeding stations where for years to- 
gether only Belted Cattle are bred, 
self-colored calves are no longer tound. 

In addition to the hypotheses above 
| would offer the suggestion that the 
animals Bb (or BB) ss show a devia- 
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tion from the belt. The fact is that in 
crossing Belt X Pied the great majority 
of the belted calves show deviations 
trom the pattern, and in pure breeding, 
too, these deviations are quite frequent. 
Besides this, however, modifiers seems 
to play a part, as I observed above. 
It would lead me too far, if I were to 
set forth by what facts this supposi- 
tion is supported. It is a matter of 
fact, however, that many cases from 
practical experience are explained by 
it, 

Let me state in conclusion that by 
the study of herd books and by skim- 
ming through the American Journal, 
Dutch Belted Cattle, Bulletin and Live 
Stock Journal, published by the D.B.C. 
Association of America, I have found 
that a very high correlation, viz. 0.84 
exists between the occurrence of white 
feet and too broad a belt. This is a 
phenomenon that is of high importance 
froma phenogenetic point of view, and 
requires further investigation. 

[It is obvious that the results ob- 
tained so far form only a step towards 
the solution of the difficulties, which 
are still an obstacle in attempting to 
account for the phenomena in con- 
nection with color and pattern in cattle. 
| hope to be able to come back to these 
questions when additional data are at 
hand. There may be American breed- 
ers of Dutch Belted Cattle who can 
contribute towards the problem 


by 
communicating their experiences. 


The Child, Before and After 


THe PRINCIPLES OF ANTE-NATAL AND 
Post-NATAL PHYSIOLOGY, pure and 
apphed. By W. M. Feldman, M.B., 
B.S., asst. physician to and lecturer 
on child physiology at the Infants’ 
Hospital. With 6 plates and 129 

Pp. 694. London, 

Longmans, Green and Co., 1920. 


In this monumenial work, Dr. keld- 
man has brought together a mass ot 
data dealing with the ways in which the 


illustrations. 





child differs biologically from the adult. 
By way of introduction some 60 pages 
are devoted to the germ-plasm and the 
mechanism of heredity, while the 
mechanics of development occupy as 
much more space. The volume will be 
indispensable to any one working in the 
held of which 1¢ treats, since here for the 
first time is a review of the work done 
all over the world in an important 
and interesting phase of physiology. 
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EXTREME DEVIATIONS OF THE BELTED PATTERN 


A number of calves produced by the cross between a belted, bull and piebald cows did not show 
typical patterns. The above diagram illustrates some of the extreme variations. The first three 
(A—-C, the upper and lower illustrations showing the two sides) are considered as belted, and the 
other two (D-—E) are modified black or piebald calves. (Fig. 8. 
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When these are mated with the 
gametes bs of the pied cows (all of 
which have the zygotic composition 
bbss), the result will be: 


1BsSs:7Bbss:7bbSs:1bbss or 8 belted: 


7 self-colored: 1 pied. 

Out of 55 calves this will yield: 271% 
belted: 24;% self-colored: 3;% pied. So 
the correspondence with the actual 
results is striking. 

Let me add here that we are only 
dealing with a hypothesis, the correct- 
ness of which further investigations 
may either prove or disprove. There is 
one difficulty about it, namely this, 
that self-color should have to dominate 
over pied, while with various breeds 
the reverse is actually the case. But 
as we saw at the outset, similar varia- 
tions of dominance are not infrequent 
in cattle. 

If the repulsion of factors actually 
exists, the breeding of Belted Cattle of 
the formula BbSs with each other will 
yield: 1BBSS: 14BBSs: 49BBss: 14- 
BbSS: 100BbSs: 14Bbss: 49bbSS: 
14bbSs: 1bbss; i.e., 192 belted, 63 self- 
colored, 1 pied. Practically speak- 
ing, therefore, pied will not crop up. 
The number of BB animals is frequent 
enough to account for the fact that in 
breeding stations where for years to- 
gether only Belted Cattle are bred, 
self-colored calves are no longer found. 

In addition to the hypotheses above 
! would offer the suggestion that the 
animals Bb (or BB) ss show a devia- 


tion from the belt. The fact is that in 
crossing Belt X Pied the great majority 
of the belted calves show deviations 
from the pattern, and in pure breeding, 
too, these deviations are quite frequent. 
Besides this, however, modifiers seems 
to play a part, as I observed above. 
It would lead me too far, if I were to 
set forth by what facts this supposi- 
tion 1s supported. It is a matter of 
fact, however, that many cases from 
practical experience are explained by 
it. 

Let me state in conclusion that by 
the study of herd books and by skim- 
ming through the American Journal, 
Dutch Belted Cattle, Bulletin and Live 
Stock Journal, published by the D.B.C. 
Association of America, I have found 
that a very high correlation, viz. 0.84 
exists between the occurrence of white 
feet and too broad a belt. This is a 
phenomenon that is of high importance 
froma phenogenetic point of view, and 
requires further investigation. 

It is obvious that the results ob- 
tained so far form only a step towards 
the solution of the difficulties, which 
are still an obstacle in attempting to 
account for the phenomena in con- 
nection with color and pattern in cattle. 
I hope to be able to come back to these 
questions when additional data are at 
hand. There may be American breed- 
ers of Dutch Belted Cattle who can 
contribute towards the problem by 
communicating their experiences. 


The Child, Before and After 


THE PRINCIPLES OF ANTE-NATAL AND 
Post-NATAL PHYSIOLOGY, pure and 
applied. By W. M. Feldman, M.B., 
B.S., asst. physician to and lecturer 
on child physiology at the Infants’ 
Hospital. With 6 plates and 129 
illustrations. Pp. 694. London, 
Longmans, Green and Co., 1920. 


In this monumental work, Dr. Feld- 
man has brought together a mass of 
data dealing with the ways in which the 


child differs biologically from the adult. 
By way of introduction some 60 pages 
are devoted to the germ-plasm and the 
mechanism of heredity, while the 
mechanics of development occupy as 
much more space. The volume will be 
indispensable to any one working in the 
held of which it treats, since here tor the 
first time is a review of the work done 
all over the world in an important 
and interesting phase of physiology. 
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CITY AND COUNTRY 


Effects of Human Environments on the Progress of Civilization 
O. F. Cook 
Bureau of Plant Industry, U. S. Department of Agriculture 


DVANCEMENT of the working- farming for urban proprietors. Feudal 
farmer has been the distinctive tendencies have been resisted, but now 
feature of our American system of agriculture is side-tracked by urban 

agriculture, and of ournational progress. industrialism. Urban preferences and 
Civilization in many countries could be exactions are carried to extremes that 
described as superficial and parasitic, discourage farming and endanger the 
in being limited to a dominant class, production of food and industrial raw 
with a primitive peasantry doing the materials. Hunger and_ idleness’ of 
agricultural work, as in China and in’ urban populations are in_ prospect. 
many parts of Europe. ‘“‘From time The farmer is patronized, commiser- 
immemorial to the present day the lot ated and exhorted to persevere, because 
of the Egyptian peasant has been to production is necessary, but it is the 
work and to starve that those above urban interest that speaks, not the 
him might live daintily,” but such — spirit of rural progress. Urban ideas 
inequality is not consistent with “the and ideals prevail, even among those 
free institutions of Western Civiliza- who are concerned about agriculture, 
tion.’’ The Western idea is that work and farmers themselves are misled by 
should be shared, while Orientals tak2 urban prepossessions. 
it as normal that some should live with- re na A78 tach 7 
out bodily exertion, and formasuperiog {NS NUAERS MISUNDERSTAND FARMING 
class or stratum of society. A life of The notion that agriculture is about 
leisure and repose is an Oriental ideal, to be transformed by urban capital 
but repugnant to Western instincts of keeps many intelligent people from 
activity and fair play. Even our sensing the real problems. Millions of 
women have ‘revolted against the dollars spent in futile efforts to project 
Oriental tendencies and claimed their urban ideas into agriculture show how 
share of labor and responsibility. farming is misunderstood in the city, 
A nation of progressive, independent, even among financiers and “‘captains of 
‘“‘small’’ farmers, tilling their own land industry.’’ Although many of the 
with the help of their families and large undert: ikings do not go beyond 
neighbors, has been our ideal ian the stock-selling stage, and others are 
America, not a landed aristocracy con- — short-lived, there is a persistent belief 
ducting large estates, nor tenants that farming should be done in big units, 
Note: The force of generalizations in any of the extremely complicated matters pertaining 
to our civilization depends so much upon the opportunities and abilities of the one who makes 
them that it may not be out of place to point out to the readers of the JOURNAL that the author 
of this paper, w ho has already contributed several articles on this general subject, has had unusual 
opport unities to study and understand the reactions of living things to their environment. Mr. 
Cook’s intensive early studies of one of the strangest of all groups of creatures, the Myriopods, 
which made him an authority on this classification; his investigations of the slime moulds and the 
termites, and later his systematic studies of that difficult group of plants—the palms—and the 
behavior in plantations of the coffee, the cacao and the Central American rubber tree, which 
involved a close study of their structure and variations, and his late years spent in studyi ing the 
acclimatization phenomena connected with cotton breeding and selection, have put him in pecul- 
iarly close touch with the reactions of plants and insects towards their environment. ‘These 
experiences, together with his early years of work in Liberia among the West African negroes, 
his investigations of the ancient and present primitive agriculture in Central America and Peru, 
his studies of agriculture in Palestine and Egypt, and his recent glimpses of the ancient agriculture 
of China, should give to his discussion more weight than is given to the words of a mere writer on 


general subjects. This discussion is being presented in two parts, the second of which will appear 
in the following number of the JOURNAL. ‘The italics are the Editor’s.—EpDITor. 
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by labor-gangs or factory organization, 
in order to apply ‘‘modern business 
principles.””’ The urban investor is 
convinced by arguments drawn from 
one-crop systems of agriculture where 
factory methods are approximated. 
On many tropical sugar plantations the 
workers are crowded into little slums as 
abject as any in towns. Countries that 
have an abundance of low-priced labor 
are more attractive to urban capital 
than farm projects in the United States. 

One-crop systems of agriculture ac- 
cord with the doctrine of producing in 
the cheapest place, and involve a maxi- 
mum of commercial activity and urban 
profit, through the various operations of 
assembling, transporting and distribut- 
ing. Selling farm produce to farmers 
who could grow the same things for 
their own use is much like carrying 
coals to Newcastle, but such business 
has developed to an enormous extent. 
Instead of the primitive commercial 
relations of farmers who planted mainly 
to supply their own needs, and carried 
only their surplus to market, some 
branches of agriculture are as complete- 
ly commercialized as any urban indus- 
trv. Before the boll-weevil came there 
were many farmers who grew nothing 
but cotton and bought all their supplies 
from the merchant. When necessity 
compelled such cotton-growers to pro- 
duce their own food, and the change 
proved advantageous. they condemned 
the former one-crop system as an 
agency of oppression and a drag on 
rural progress, even to the extent of 
declaring the boll-weevil ‘‘a blessing in 
disguise.” 


AGRICULTURE IMPROVED BY SCIENCE 
AND CO-OPERATIVE EFFORT 

K-ndless improvements of agricultuce, 
not even suspected in the past, are 
being made possible through applica- 
tions of science, not only in breeding 
better varieties of animals and plants, 
and devising superior cultural methods, 
but through social adjustments. In 
the cotton industry, for example, so 
simple an expedient as adherence of the 
farmers of a community to a single 
superior variety makes it possible to 
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reach a much higher plane of produc- 
tive efficiency and market advantage. 
One-variety communities can maintain 
and utilize well-selected, uniform types 
of cotton, instead of the irregular, 
mongrel stocks that result from mixture 
of seed at public gins and _ cross- 
pollination in the fields. One-variety 
cotton communities in irrigated valleys 
of the Southwest have altered in a few 
years the agricultural status and pros- 
pects of development of this quarter of 
the United States. 

Much may be hoped from new forms 
of co-operation that are being devised 
in agricultural communities, which 
urban interests would do well to recog- 
nize and promote, if possible, instead 
of opposing. Undoubtedly the farmers 
must study marketing and other prob- 
lems of rural welfare for themselves, if 
satisfactory solutions are to be ex- 
pected. The conspicuous success of 
co-operative enterprises among the 
farmers of Denmark has encouraged 
similar efforts in many countries. Cali- 
fornia has 93 agricultural organizations, 
and it is claimed that more than half 
the farmers now sell their products 
through co-operative marketing asso- 
ciations, which are extending rapidly. 
It is not to be expected that urban 
policies of exploitation can be changed 
at once from courses followed so long, 
and from traditions so firmly estab- 
lished, but the general need of better 
relations of urban and rural interests 
must be appreciated, as a basis of 
constructive co-operation. <A spirit of 
good will and fair play is necessary to 
see the many sides of practical ques- 
tions, as well as unlimited patience in 
considering and testing alternative 
plans. 


~ 


i 


FARM LIFE IS VARIED AND COMPLEX 

Urban reformers of agriculture need 
first of all to understand that normally 
diversified farming is much more com- 
plex and harder to learn than any 
specialized trade or occupation of the 
city. The work of the farm is a com- 
bination of many different arts and 
operations that require endless fitting 
and readjustment to meet continually 
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varied conditions. Neither the theory 
nor the practice of agriculture can be 
reduced to the simple system or pre- 
scribed routine of an industrial opera- 
tion. The farmer knows by experience 
how the soils vary, even in parts of the 
same field, and that every season 
brings new combinations of conditions. 
Each variety of plant, each breed of 
animals is different, with special habits 
and qualities that capable farmers 
recognize and take into account, as 
affecting production, home uses, and 
market requirements. 

Farmers have perennial novelty and 
interest in their work, and thus are able 
to live without the artificial ‘“‘pleasures”’ 
that city people crave as a relief from 
the monotony of a routine existence. 
The urban idea of agriculture, as a kind 
of serfdom or privation that needs to be 
alleviated, takes no account of the 
more normal functions and deeper 
satisfactions of rural life. The true 
urbanite does not understand why any- 
body would stay in the country and do 
farm work, except under compulsion. 
He would not think of living or of tak- 
ing his family to a farm home that 
lacked the domestic conveniences of 
light, heat, running water, baths and 
sewage disposal, as provided in modern 
cities. Although it is easier to have 
‘‘modern improvements’’ in city houses, 
this does not justify neglect of health 
and comfort in farm homes, unless farm 
people are to be reckoned as an inferior 
or peasant class, as In foreign countries. 
Painful contrasts are often to be noticed 
between the many good houses in 
towns, and the few comfortable homes 
in the surrounding country, even in 
rich agricultural districts. Such dis- 
parity is an alarming portent to all who 
believe with Roosevelt, that ‘‘our 
civilization rests at bottom on _ the 
wholesomeness, the attractiveness, and 
the completeness, as well as the pros- 
perity, of life in the country.” 

Farming is facilitated by modern 
implements, in the sense that fewer 
men are required, but running com- 
plicated machines and keeping them in 
repair is harder and more exacting work 
than the old hand labor. Certainly the 


conditions and comforts of farm life 
have not improved in proportion to the 
use of machinery. The chief social 
effect of ‘‘labor-saving”’ inventions thus 
far is that more people find ways to 
retire from the work of production and 
live in idleness, or engage in nonproduc- 
tive urban activities. It seems natural 
to city people to be supported by others, 
and furnished with luxuries and amuse- 
ments. Lightening the load of labor 
has begun with the shorter hours that 
urban workers of Europe and America 
have secured, but farming still is done 
on the “Can to Can’t”’ system, as they 
say in Texas, “from the time when you 
can see to the time when you caa’t.’’ 
The use of machinery has not brought 
the ‘“‘universal opulence”’ and ‘‘general 
plenty’’ that were to diffuse through the 
machine-using nations, according to the 
prophecy of Adam Smith in the 
famous chapter on division of labor, 
in ““The Wealth of Nations.’’ If the 
true cost of a thing is the amount of 
life that must be exchanged for it, our 
industrial system is very imperfect. 
Some find themselves compelled to 
work all their lives without getting a 
living, while others are deprived of 
work and discontented from having 
nothing to do. 

Leisure as well as wealth must be 
shared by the city with the country, 
to afford equal opportunities of prog- 
ress. Freedom trom too continuous 
labor is necessary to give us time to see 
and think, to cultivate the fields of 
science and develop the arts. The 
urban prepossessions of our educational 
systems need especially to be challenged 
and displaced, betore our minds can be 
liberated to think constructively about 
agriculture or other fundamental prob- 
lems. Factory methods are out of place 
in education no less than in farming. 
Education is over-grown as a system, 
but poorly developed as an art. Chil- 
dren need full contacts with nature and 
with parents and grandparents as in the 
life of the farm, instead of being 
bulked and graded mechanically with 
other children of the same age for 
formal instruction in- schools. Zhe 
world of plants and animals 1s the 
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normal environment of the child, while 
the senses and judgment are trained by 
sharing the varied work and responsi- 
bility of the farm.a The capable mind 
reflects the diversity of nature, and 
eradually takes over the accumulated 
experience of preceding generations. 
Inowing comes largely from doing. 
The hand is the instrument of intelli- 
eence that teaches the brain the rela- 
tion of cause and effect, which is the 
basis of practical thinking and_ of 
scientific progress. Thus agriculture 
has fundamental educational valu:s 
that are entirely overlooked in urban 
institutions. 

Although the importance of agricul- 
ture is admitted by every thoughtful 
person, the conventional attitude of our 
“educated class’ is negative and aloof, 
like the Chinese literati who think of 
farming as “‘coolie work.’’ Literature 
has flourished in China for many cen- 
turies, but the wonderfully specialized 
systems of agriculture have not been 
appreciated or described. “People 
who know about agriculture don’t write 
books, and those who write books 
don't know about agriculture,’’ was 
the explanation that an eminent Chi- 
nese scholar gave me. Chinese litera- 
cure and art reflécted a higher apprecia- 
tion of nature and out-door life several 
centuries ago than in the present age of 
urban degeneration and decay. Neither 
have the hterary and educational tal- 
ents of our race been applied to agri- 
culture. Works of reference we have, 
but few books that can be read for 
pleasure or contemplation of ideals. 
The synthesis of intellectual and agricul- 
tural life is still to be made. 


WHERE IS THE “HIGHER EDUCATION’? 


False notions of the educational 
“advantages” of cities are among the 
most effective forms of urban propa- 
eanda, and lead thousands of families 
every year t) leave their farms. Short- 
term rural schools are assumed to be 
inferior, without considering the value 
of farm conditions for normal develop- 
ment of children. Urban environ- 
ments tend to dehumanize by leaving 
many of the normal instincts unsatis- 
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hed and energies suppressed. A nar- 
row urban existence 1s a privation of life 
that no child should suffer, and that no 
parents would inflict, if the facts were 
appreciated. ‘Those who grow up with- 
out the experience of farm life are not 
at home in the world. No amount 
of urban education can take the place 
of farm contacts in the development of 
constructive intelligence. 

That town children are kept in 
school ten months in the year is no 
reason why farm children should be 
herded together or shut up with books 
for the same length of time. « The 
urban need of sending even the very 
young children to school to keep them 
out of the streets does not exist in good 
country homes.’ The theory of division 
of labor is carried to many injurious 
extremes in the city schools, as though 
the object were to restrict the abilities 
of the children to a low average ot 


mediocrity. The factory system dom- 


inates the school system, and ‘‘higher 
education”’ is still ‘‘semimonastic.”’ In 
order to be made intelligent we become 
inept, through long periods of seclusion 
from work and tangible responsibility, 
in our so-called “institutions of learn- 
ing.’’ Shorter perrods of formal in- 
struction, not breaking our contacts 
with life, nor surfeiting ovr minds, 
would leave us with better appreciation 
of practical knowledge and more con- 
structive social interest. ; 

Instead of people being educated 
apart, to serve in institutions or t6 live 
by their wits, the arts of production 
should be as highly developed and as 
much appreciated as the arts of expres- 
ston and exploitation. Little has been 
gained as vet by adding courses in 
agriculture to our system of formal 
instruction. Even our professedly 
agricultural colleges are training the 
students for urban occupations, rather 
than for farm life. To judge from the 
present agricultural courses, farmers 
are supposed to have only a narrow 
and casual interest in the world ai 
large, whereas the intelligent farmer, 
living a normal life and raising a normal! 
family, usually has a mere active inter- 
est than the urban business man in 
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knowing the past and foreseeing the 
future of human progress! 

Having ascertained that our institu- 
tional system is not a congenial stock 
for agricultural education, we should be 
ready to try the alternative experiment, 
to see how much education can be 
crafted on agriculture. The methods 
that are being developed to extend the 
use of special agricultural and house- 
hold information among farmers could 
be applied to the diffusion of knowledge 
of other kinds, and make it possible to 
determine the true possibilities of rural 
education. Not only the feeding and 
care of infants, but the nurture of older 
children can be learned Ly parents if 
the need is recognized, instead of the 
schools assuming responsibilities that 
they are unable to meet. 

Not only in education, but in many 
other ways, the habitual acceptance of 
urban ideas interferes with the concrete 
biological, human-interest study that 
farm problems need. Agriculture must 
he set in the midst of the world’s thought, 
not merely taken for granted, or given 
only casual, peripheral attention. Re- 
flecting that agriculture is the basis of 
our existence will not maintain our 
civilization if farm life is submerged 
and smothered by urban superfluities. 


FARM PROBLEMS NEED 


STUDY 


FERSISTENT 


Instead of waiting blindly for ab- 
stract “economic principles” to deter- 
mine the fate of our civilization, as of 
others in the past, we should see that 
practical adjustments of human rela- 
tions and activities need to be worked 
out with the same scientific patience 
and precaution as the development of 
flying-machines or other difficult 1ven- 
tions. Gravitation and equilibrium 
offered many baffling problems, but did 
not make flying-machines impossible. 
No such intensive consideration has 
been given to human welfare adjust- 
ments as to mechanical devices, military 
tactics and strategy, or to industrial 
and commercial systems. Theology 
and astronomy have absorbed more 
high-power intelligence than the scien- 
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tific study of agriculture or of human 
progress. 

Farmers, no less than scientific inves- 
tigators or business experts, need time 
and opportunity to discuss, organ. 
ize, and develop constructive ideas.s. 
‘Farming is a job that requires the best 
brains of the best men, for no country 
has ever solved its agricultural prob- 
lem.” But the urban problem. of 
making money out of the farmers has 
had many ingenious and effective solu- 
tions, reached by persistent 
Beyond the urban horizon are the farm 
problems, as wide and many-sided as 
civilization itself, which essentially is 
an outgrowth or epiphenomenon of 
agriculture. <A true, agricultural civili- 
zation would provide for a full develop- 
ment of human instincts and abilities, 
while urbanism permits only a partial, 
restricted development. Hence, wr- 
banism is to be distinguished from civil- 
ization, and avoided bike a_ disease. 

Instead of being concerned with 
civilization asa highly complex organi- 
zation of human activities, much of our 
so-called ‘political economy’’ is mere 
formulation of urban interest—the 
science of wealth, but not the study of 
welfare. Discussion usually is en- 
tangled ia abstract definitions and 
deductions, or imterest is diverted to 
moral or political ‘‘principles,”’ instead 
of facing the ~ agricultural 
progress. Many economic writers con- 
sider only commerce and_ finance, 
while others treat of land as a form of 
property, or of crop production as 
affecting industry and taxation, but 
not of agriculture as a human environ- 
ment, a fundamental condition of the 
life, liberty, and progress of civilized 
people. There is warrant for the critic 
who says: ‘“‘I get the impression from 
books on political economy that most 
writers and readers first dehumanize 
themselves as a prerequisite to a dis- 
cussion of the morals of trade.”’ 
mists are not eugenists. 


issues. of 


Lcono- 
They do not 


use the “‘Man-Measure’”’ of the ancient 
Greeks, nor regard the poet’s warning, 
“Where wealth accumulates, and men 
decay.”’ 








study. — 








Cook: City and Country 


LAND-HUNGER OF FARMERS 


Not abstract reasoning, but concr >te 
perceptions of the relations of agricul- 
ture to other forms of human activity 
are needed. No doubt it was the 
economic classification of agriculture as 
an “‘industry,’ along with urban occu- 
pations, that led Karl Marx and Henry 
George to deduce their belief that 
private ownership of land should be 
abolished and production controlled 
by the State, in order to cure urban 
poverty and degeneration. Socialism 
and the single-tax are urban theories, 
and have the wrong psychology in rela- 
tion to agriculture. George argued, 
of course, that his single tax program 
would encourage farming by making 
land more readily available, and that 
the farmer’s ‘‘main interest is that of a 
producer, not that of a landowner,’’. 
but farmers are not attracted by “‘the 
idea of virtually making land common 
property,’ or of becoming tenants on 
public lands controlled by urban offi- 
cials. A more subversive proposal 
could hardly be aimed against our 
system of civilization than that of 
taking land away from farmers and 
treating 1t as public property, to be 
managed trom the city. 

Many primitive civilizations have 
developed without land-ownership, but 
none of the more advanced civilizations. 
The land-hunger of the farmer is a 
normal and beneficial instinct closely 
related to other constructive and home- 
making instincts, and of fundamental 
importance in developing and main- 
taining civilization. If the city 

“fights better for a home than for a 
boarding-house,”’ so the farmer will 
fight better for his own land than for a 
tenant holding, and has more interest 
to maintain the fertility of the soil and 
add permanent improvements. What 
advantage could come to the city by 
making the farmer less interested in his 
work, or in his home and surroundings? 
The proposal of Marx, that agriculture 
be carried on by the forced labor of 
“industrial armies,’ shows the nature 
of his interest and information of the 
subject. The urban reformers do not 


Mall 
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see the fundamental difference between 
the rural use of land and the abuses 
that arise from urban control of land 
and exploitation of agriculture. Instead 
of seeking for constructive improve- 
ments of our land tenure’ system, 
socialism proposes to abolish at once 
all of the customs and institutions of 
private property, with only chaos to 
expect, as in Russi: 1, where the’ original 
Marxian theory is being applied. So- 
cialism appeals to the proletariat 
through the misery-loves-company feel- 
ing, the Schadenfreude of the Germans, 
who specialize on this sentiment. It 
comforts the deprived to believe that 
the rest of the world is coming rapidly 
to the same estate, and that the whole 
system of existing civilization is soon 
to be destroyed by a grand interna- 
tional upheaval. ’ 

Marx dwelt upon the tendency of 
centralized industrial systems to class 


conflicts, and eventually to urban 
proletariat control, but before that 
stage can be reached in America our 


farming population must give place to 
a passive rural peasantry, as in Russia 
and Central Europe. That the urban 
proletariat will know how to restore 
agriculture after our present industrial 
system has d2cayed, seems a vain hope. 
Sending out soldiers to raid the peas- 
ants may be the only way to get food 
for the Russian cities, but certainly 
is a poor way to get more crops raised! 
Agriculture must be wrecked as well as 
the urban industries, 
free and begin over.”’ 

Conservatism is not the chief obsta- 
cle to agricultural progress, but lack of 
the enlightened interest that would find 
practical solutions of the problems. 
Paths that are once opened may be 
followed to any length, but new paths 
require careful seeking. Each of the 
nations finds problems of its own, in 
attempting to escape from conventional 
ideas and systems. In France extra 
burdens are laid upon agriculture by 
the habit of subdividing land into small 
parcels, 150 million parcels and _ less 
than 9 million owners, according to a 
report. lt is the 


in order to “‘get 


recent easier to see 
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disadvantages of such a system than to 
work out a readjustment. Other coun- 
tries have the problem of large holdings 
that need to be broken up, for the same 
motive of national interest in rural 
welfare. ‘‘France must engender again 


A Case of Heredity 


HEREDITY AND SOCIAL FITNEss: A 
Study of Differential Mating in a 
Pennsylvania Family, by Dr. Wilhel- 
mine E. Key, Eugenics Record Office, 
Carnegie Institution of Washington, 
Publication No. 296, Carnegie Insti- 
tution of Washington, 1920. 102 
pages, 2 figures, 2 charts. 


An intensive study of the descend- 
ants of two families of German immi- 
grants who settled in a certain region 
in western Pennsylvania toward the 
end of the 18th century, and who have 
been found to be the connecting link 
between a great many of the deficient 
individuals living now in this region. 
The special traits and general social 
fitness of each individual for six genera- 
tions is brought out by their position 
in life, the opinions of neighbors, 
anecdotes, institutional records, etc. 

Certain lines of descent gradually 
rose in the social scale while in others, 
defectiveness became more and more 
concentrated. There was a marked 
tendency toward segregation in partic- 
ular lines, of particular types of 
deficiency, such as lack of aggressive- 
ness, perseverance, or calculating abil- 
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in the minds of her agricultural popula- 
tion—love for the native soil, and the 
determination to find upon it the 
secret of a happy, useful, and prosperous 
existence.” 


vs. Environment 

ity. Heredity is considered to be in the 
main responsible for the low social 
level of each family network as a whole 
and for the differences between difter- 
ent lines. Environment is considered 
a factor but a relatively unimportant 
one in the rural community in which 
all elements of the population mingled 
freely in school, church and social life. 
Considerable direct evidence, more- 
over, indicated the ineffectiveness of 
good environment with respect to poor 
stock and the reverse. It is noted, how- 
ever, that there was a marked tendency 
for the superior members of the families 
to leave the region, in some cases 
expressly to escape the stigma which 
attached to their family names. Mar- 
riage selection was a very important 
factor in the concentration of social 
inefficiency. This concentration ap- 
pears to be the precursor of elimination 
of the worst lines through heavy child 
mortality and segregation in institu- 
tions. 

The study furnishes a vivid and 
convincing picture of the play of factors 
which result in socially injurious family 
complexes.—S. W. . 


Farming Risks Greatest in the Plains States 


Risks in the production of three great 
staple crops—corn, wheat, and oats— 
are greatest in the Plains States ex- 
tending from Texas to North Dakota. 
This general fact is established by the 
average deviation of the yield per acre 
from the average yield, computed by 
the Bureau of Crop Estimates, United 
States Department of Agriculture, for 
these three crops for each State from 
the records of 50 vears. 

On the other hand, the North Atlan- 
tic and the Western States are regions 
of comparatively low risk, or deviation 


of yield per acre from the average, for 


wheat and oats, and the entire Atlantic 
coast and the West for corn. 

The great corn belt, with its enor- 
mous production and surplus above 
local consumption, is, after all, prom- 
inently subject to risks of weather. 
insects, and disease in the production ot 
crops, and, while it would be going too 
far to say of this region as a whole that 
the results of its agriculture are either 
“a feast or a famine,’’ yet there is a 
tendency in this direction as the area 
covered by the average becomes more 
restricted to county, township, and 
individual farm.—Weekly News Letter, 
U.S. Dept. of Agri. 





pris? 


a 


RDNA MaRS OT St 


~_ a Ni ai 





csi stride ee 


oe Lee Sp ie DRRS Ge eb END 0k 








Sea | etn eg 





iinSE 8 Ean SL Geta (da BE EM 


Siti ND MDP SENG Oa 2 ghee AAT 





i 


wl? tee nna Sel CMs 

















INHERITANCE OF SILKINESS 
IN FOWLS 


History and Description of the Sporadic Occurrence of Silky Feathered Birds 
Among Normally Feathered Ones, and Their Relation 
SARAH V. H. JONES 
University of Wisconsin, Madison, W1s. 


N THE summer of 1917 the writer’s 
attention wascalled to ahen(No.1A 
in Fig. 9), chiefly of unpedigreed 

Brown Leghorn breeding, judging by 
appearance, but with plumage resem- 
bling that of the Silky Fowl. The 
individuals of the flock from which 
she came were normally-feathered, 
scrub fowls resembling Brown Leg- 
horns and Rhode Island Reds. The 
appearance of such an unusual individ- 
ual was particularly interesting, since 
so far as the owner knew there was no 
Silky blood in the flock. It seems, 
furthermore, unlikely that a fancy 
breed like the Silky would ever have 
been used in the establishment of such 
a utility flock. 

A casual examination of this bird 
(1A, Fig. 9) showed the body covered 
with down-like feathers, resembling 
those of the true Silky. According 
to Tegetmeier (1873, p. 45) the silky 
condition is due to the lack of hooks on 
the barbules, and this has been con- 
firmed by examination of wing coverts 
from 1A and from a pure bred Silky 
cock (4A). The same condition was 
found to obtain in the down feathers of 
a normal White Rock hen and in the 
basal- fluff of the ordinary contour 
feathers. Silkiness is therefore nor- 
mally present to this extent in all 
birds, but is developed to the extreme 
in these abnormal cases. In 1A the 
flight and tail feathers were badly 
frayed, the shafts appearing almost 
bare. 

This abnormal condition of the 
fight feathers of 1A obviously made a 


close comparison of them with the 
corresponding feathers of individuals 
of the breed of Silky Fowl impossible. 
A comparison of the degrees of silkiness 
of the wing coverts obtaining in the four 
birds showed many of 1A’s to be nor- 
mal as were also those of the purebred 
Silky cock 20A, while all of the wing 
coverts of 4A and 5A were silky. 

The plumage structure of 1A was her 
only resemblance to individuals of the 
Silky breed since she lacked blue or 
black skin, a topknot, rose comb, 
feathers on her legs and presumably 
supernumerary toes,” which features 
are as characteristic of the standard 
Silky Fowl as is the peculiar feather 
structure. 


TRUE VARIETIES OF THE SILKY FOWL 
AND THE SPORADIC OCCURRENCE OF 
SILKY FEATHERED BIRDS AMONG 
NORMALLY FEATHERED ONES 


The Silky Fowl, according to Daven- 
port (1906), dates back to the thir- 
teenth century when Marco Polo is 
said to have observed it in Asia. 
Davenport (1906) and ‘Tegetmeier 
(1873) both state that Gessner de- 
scribed it about 1555. Taubert (1910), 
however, mentions no descriptions of 
this breed of poultry earlier than that 
of Aldrovandus in 1597. Taubert also 
gives a historical sketch of the modern 
Silky Fowl up to the present time. 
Suffice it to say for present purposes, 
however, that breeds and individuals 
with the so-called silky plumage have 
been described by old and modern 
writers on poultry. 


1 Papers from the Department of Genetics, Agricultural Experiment Station, University of Wis- 
consin, No. 27. Published with the approval of the Director of the Station. 
? This bird’s toes had been frozen off before she was obtained. 


The writer wishes to express her gratitude to Professor L. J. Cole for his helpful suggestions, and to 
Professor J. G. Halpin and Mr. O. N. Johnson of the Poultry Department of this Station, not only 
for the use of incubators and brooders necessary for carrying on the breeding work above described, 


but also for their personal assistance. 
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TYPICAL REPRESENTATIVES OF THE SILKY BREED 

The hen at the left (5A) is another view of the one shown at the right on the preceding page. No. 20A, at the right above, is a representative 

cock of the Silky breed. In addition to the silky feathers this breed is characterized by a blue or black skin, a topknot, rose comb, feathers on the 

legs, and supernumerary toes. : Although the standard Silky Fowl has white feathers 
‘arious other colors of skin and plumage. (Fig. 10.) 


[t is a fancyJbreed and not used in building utility flocks. 
and a dark skin, there are several varieties possessing \ 
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Jones: Inheritance of Silkiness in Fowls 


Although the standard Silky breed 
comprises white feathered birds with 
dark skin, Beeck (1908) discusses five 
other varieties differing in various 
respects. The first is the Siamese 
Silky Fowl with black periosteum, 
red skin on the head, yellow legs and 
beak, and feathers with a yellowish 
cast. The second variety is the Japan- 
ese Silky, possessing a dark skin and 
white feathers like the standard Silky. 
The black bantam Silky of Japan 
which has a dark skin is the third 
variety described. The feather color 
of the fourth variety, known as the 
Chinese Silky, resembles that of the 
Siamese breed in being yellowish. The 
Negro Fowl, the last of the five varie- 
ties described, possesses both black 
skin and feathers. Wright (1891) 
quotes Blyth to the effect that some 
Silkies have single, red combs, some 
are clean legged and others feathered. 
Sturges (1909) describes black and 
also blue feathered Silkies. Descrip- 
tions of the Japanese, Siamese and 
Black Dwarf Silkies given in Brehm’s 
Tierleben (1911, p. 67) correspond in 
the main to those of Beeck. Mention is 
also made of the variability of plumage 
color, Which may be white, black or of 
other colors. The plumage of the Chi- 
nese Silky Fowl is said to be more wooly 
than straight and silky. 

Since these birds may occur in almost 
any skin and feather color it is not 
surprising to find references to their 
sporadic occurrence among flocks of 
normally feathered individuals.  Be- 
ment (1863) in describing the Silky 
owl says, “This is one of the acciden- 
tal varieties that now and then break 
out in most yards.—We have known 
several instances of fowls of this de- 
scription having sprung from those of 
the ordinary character.”’ Robinson 
(1913) states that, ‘‘In all races of 
fowls individuals sometimes appear in 
Which the web of the feather is of a 
peculiar formation resembling hair.” 
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In this connection Bement relates the 
following amusing anecdote. ‘This is 
the breed, which gave rise, in 1776, to 
the fable of the ‘Rabbit fowl’ which was 
exhibited in Brussels as the produce of a 
rabbit and a common hen, which was 
merely a Silky fowl of Japan.’’ Bech- 
stein is quoted in Brehm’s Tierleben 
as having known certain itinerant 
showmen who, in fun, represented 
Silkies as hybrids between fowls and 
rabbits. 

The foregoing statements are some- 
what general and do not relate to spe- 
cific breeds. Tegetmeier, on the other 
hand (1873, p. 45) in describing the 
Cochins discusses a silky variety of 
this breed which he says is ‘‘an acciden- 
tal variation of plumage which occa- 
sionally occurs—.”’ Wright (1891) also 
mentions the incidental occurrence of 
silky feathered individuals among Buft 
Cochins, remarking that such birds are 
vellow in color like their normally 
feathered relatives. Professor Lippin- 
cott of the Kansas State Agricultural 
College recently told the writer that he 
had observed two buff silky-feathered 
birds among apparently purebred Buff 
Cochin Bantams.’ 

Further information on this subject 
has been obtained directly from other 
poultrymen. A letter from Mr. Platt 
of the American Poultry Journal says 
he has seen silky specimens in a flock 
of Rhode Island Reds and also in a 
flock of Black Orpingtons. He adds 
that Klondykes and also Missouri! 
Fluffs are varieties with silky plumage 
which suggest White Rock or White 
Wyandotte origin and Mr. Jackson of 
the Reliable Poultry Journal states 
that he ‘“‘recalls seeing a very occasional 
bird of this type, and a few years ago 
found a well established flock in North- 
ern Ohio, which originated from White 
Wyandottes. The birds still carried 
rose combs and were of good size and 
of about average quality as to Wyan- 
dotte type.” 


* Bateson (1894, p. 55) quotes from an article by Mr. J. H. Gurney in the Trans. Norwich Nat. 
Twelve such 
“\ few feathers of this kind 
., a great portion of the body 
The occurrence of a silky Grey Brahma hen is also mentioned. 


Soc., IIT p. 581, concerning “hairy” varieties of the Moorhen (Gallinula chloropus). 
specimens had been found in different parts of England and Ireland. 
have been found in Hawks and Gulls, and in the case of a Parra... 


feathers were in this condition.”’ 
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Professor O. B. Kent 
University states that according to 
poultry papers “‘silky Black Langshans 
were comparatively common in Eng- 
land.’ It is of interest to mention in 
this connection the very recent occur- 
rence of such abnormally feathered 
birds in a flock of Langshans in the 
state of Missouri. The appearance of 
these birds was communicated to the 
American Poultry Journal, which, 
knowing the writer’s interest in this 
subject, very courteously forwarded a 
copy of its answer. The statement is 
made that this is the first instance 
which has come to the American Poul- 
try Journal of silky feathered birds 
appearing in this breed. Professor 
Kent also mentions the occasional 
occurrence of silkies in the flock of 


of Cornell 


Rhode Island Reds at the Cornell 
Station. According to Professor Hal- 
pin of the Wisconsin Experiment 


Station the same breed at this station 
has also produced a silky or two. 

Professor Kent further offers some 
information regarding an attempt to 
establish a breed of silkies called the 
Onondagas. These were bred by a 
poultryman in Syracuse, N. Y., from 
silky feathered Rhode Island Red 
females and a brown Leghorn male, 
also with silky plumage. 

From the foregoing it appears, then, 
that silkiness occurs sporadically not 
only in scrub flocks of poultry, but also 
in the Cochin, Bantam Cochin, Rhode 
Island Red, Black Orpington, White 
Rock, W hite Wyandotte, Brown Leg- 
horn, Gray Brahma and Black Lang- 
shan breeds. 


LITERATURE ON 
THE 


THE INHERITANCE OF 
PLUMAGE OF THE SILKY FOWL 


So far as the writer is aware, no 
study has been made of the genetic 
behavior of the plumage of sporadic 
silkies, but several experiments have 
been performed in crossing purebred 
Silkies with normal-plumaged birds. 

According to Darwin (1868) the 
‘“‘Silk-fowl” breeds true, but when 
crossed on a bird with normal plumage 
the latter dominates. He speaks of 
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Mr. Orton's three silky 


‘out of many reared’’ 


obtaining 
feathered birds ‘ 


from a male Silky and a female Ban- 


tam. This would indicate that the 
female Bantam was heterozygous for 
silkiness. 

The dominance of normal plumage 
over silky is further illustrated by 
Tegetmeier (1873) who speaks of cross- 
ing the latter with many breeds of 
poultry, when, as a rule, normal 
feathers result. He also states that a 
pair of birds from a Silky hen and 
Spanish cock produced one silky off- 
spring. 

Later work on such crosses has given 
more definite results. Davenport 
(1906) crossed the Silky with the 
Frizzle (the feathers of this breed being 
normal in structure but recurved) 
Silkiness proved to be recessive in the 
F,. No data were given for the second 
arg ee but the statement is made 
later (1907) that when plain and silky 
feathered birds are crossed together all 
the resulting offspring have normal 
plumage and that 25% of the F.'s are 
silky. 

The experiments performed by Bate- 
son and Punnett (1908) furnish some 
figures showing the simple Mendelian 
behavior of the silky character. They 
crossed a Silky with a normal- plum: ged 
fowl and obtained in the F, 77 normals 
to 22 silkies, which is very close to the 
expectation of 74 to 25. Ina backcross 
of an F, with a Silky 25 normals and 
28 silkies were obtained, 25.5 of each 
being expected. Nothing is said regard- 
ing the character of the F,; plumage but 
it is to be presumed that it was normal. 

Further evidence, though very 
meager, is given by Cunningham (1912) 
on a cross of a normal-feathered Ban- 
kiva male and a Silky female. The 
number of resulting F,’s is not stated, 
but all are said to have had normal 


plumage. The numbers obtained in 
F, were small, being 7 normal to 3 
silky. 


Bonhote (1914) crossed a Silky cock 
with a Yokohama hen and obtained a 
pair of normal-plumaged F;, offspring. 
These bred together gave 24 birds, 18 
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WING COVERTS FRO M THREE PUREBRED SILKY FOWLS 


Coverts are the feathers overlying the bases of the quills of a bird’s wings and tail. “Those 
shown above are from purebred Silkies; those of 4A and 5A were all entirely silky, as was also 
the majority of 20A’s. The latter bird, however, had a few normal wing coverts. The birds 5A 
and 20A are shown in Fig. 10. (Fig. 12.) 





Normal and silky wing coverts from the sporadic Silky hen 1A are shown at the left. (The 
hen 1A is shown at the left in Fig. 9.) The feather on the right has a hairy appearance due to the 
absence of hooked barbules. When these are present the feather assumes a normal appearance as 
shown by the left hand feather. 

The bird at the right is an extracted second generation Silky hen, a full sister to 6 C shown in 
Fig. 15. (Fig. 13.) 
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A NORMALLY FEATHERED CROSSBRED HEN 


This hen with normal feathers was the result of crossing the sporadic silky hen 1A (see Fig. 9 
back to the latter’s son 3K (Fig. 11). Silky feathered birds were also obtained from this cross. 


The ratio, as expected, was 1:1. (Fig. 14.) 


with norma! feathers and 6 with silky, 
which corresponds exactly to expecta- 
tion. 

A summation of the results of Bate- 
son and Punnett, Cunningham, and 
Bonhote gives 102 normal-plumaged 
birds to 31 silky in the F, generation, 


the expectation on a 3:1 basis being 


99.75 to 33.25. The character of the 
plumage of the purebred Silky Fowl 
is, then, obviously a simple Mendelian 
recessive. 
RELATION OF THE SPORADIC SILKY’S 
PLUMAGE TO NORMAL PLUMAGE 

In order to determine the relation of 
the plumage of 1A to that of normal 
plumage, this hen was crossed in 1917 
with a purebred White Leghorn cock. 
The selection of this breed was entirely 
arbitrary. Of ten chicks hatched only 


three were successfully reared. One of 
them proved to be a cock and the other 
two hens. Their plumage was norinal 
like that of their sire. Figures 5 and 6 
show the F, cock and one of the hens. 
The ragged appearance of the hen’s 
tail is due toa dishevelled condition and 
not to abnormal feather structure. 
The following year an Ff, generation 
was obtained. The two birds just 
mentioned were mated and produced 
40 chicks, 29 of which had normal 
plumage and 11 silky (30 to 10° ex- 
pected). Two of the Fy. silkies are 
shown as Nos. 10 and 11 in Figs. 13 and 
15. The other Fk, mating gave but 5 
chicks on which feather condition 
could be determined. These all had 
normal plumage. Adding them to 
the above figures, the result gives 34 
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A SILKY BIRD FROM CROSSBRED PARENTS 


This second generation cock is from the mating of the two first generation crossbreds (Nos. 
5 and 6) shown in Fig. 11. One such silky bird to three normally feathered ones resulted from this 
mating, which shows the recessive nature of silkiness to normal plumage. Nos. 5 and 6, as has 
been stated, were obtained from crossing the sporadic silky hen 1A with a normally feathered 


White Leghorn cock. (Fig. 15.) 


normals to 11 silkies, which is as close 
as possible to expectation (33.75: 
11.25). 

A backcross was made by mating 1A 
back to her son 3K (or No. 6 in 
ig. 11). Twelve birds on which plum- 
age condition could be told were reared; 
five of these had normal feathers and 
six silky, where equality was expected. 
One of the normally feathered individ- 
uals is shown in Fig. 14. 

The preceding data on the relation 
of the plumage of the sporadic silky 


to that of normal plumage show it, like 
the plumage of the purebred Silky, 
to be a simple Mendelian recessive. 


RELATION OF THE SPORADIC SILKY’S 
PLUMAGE TO THAT OF THE 
SILKY FOWL 


The next step was to ascertain 
whether sporadic silkiness is caused 
by the same factor that produces silki- 
ness in the purebred. To initiate such 
a test reciprocal crosses were made of 
purebred Silkies on purebred White 
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Mat- 
ing 
No. | Type of Mating Comp. 


+) 


16 |o'—F;, normal, spor 
adic silky by White| 

| Leghorn | 3K | Ss 5A) ss 
9—Purebred Silky 


' 








'o—F.2, silky, from 
| sporadic silky by 

18 | White Leghorn 6C sss 12E) Ss 
2? —F), normal, from| 
2 Silky by o& White 
Leghorn | 





o—F2, silky, from| 
| sporadic silky by 
19 | White Leghorn | 6C | ss ISN Ss 
9 —F), normal, from 
J Silky by 2 White’ 
| Leghorn 
o'—F),. normal, from 
2 Silky by o& White 
Leghorn 12K —=sSs 6 | ss 
Q—fk., silky, from 
sporadic silky by 
White Leghorn 


.) 
Ww 


o'—F), normal, from 
o Silky by 9 White 
25 | Leghorn 1I5B Ss ON. ss 
Q@—F., silky, from 
sporadic silky by 
| White Leghorn 





¥'—Purebred Silky 
2? —Backcross, nor- 
mal, from sporadic 

26 |silky by White Leg- 20A 
horn 


us 


S 9) Ss 





¥—Purebred Silky 

/Q—F). normal, from 
27 | sporadic silky byj|20A | ss 3] Ss 
White Leghorn | 





Total 








Leghorns. From the mating in which 
a Silky male was used, 22 normally 
feathered birds resulted and from the 
reciprocal 28, making a total of 50. 
This again shows the recessive nature of 
silkiness to normal plumage. 

In the summer of 1919 various 
crosses were made of these F,’s with 
F,’s and F,’s from the sporadic-silky 
Leghorn cross. The results of such 
matings are given in Tables I and II. 
Table I shows those matings in which 


TABLE I. Matings in Which 1:1 Ratios Are Ex pected 


Obtained 


Comp.) Normal) Silky | Normal) Silky |Dev.|P. E./P. E. 


4 2.5 2.5 |.60 |.301 12.0 
20 12 16 16 | .25 |.119 12.1 
13 2? 17.5 |1755 1.26 1.114 12.2 
6 4 5 5 |.20 |.213 |.95 
16 10 13 13 |.23 1.113 11.7 
17 15 16 16 06 ;.119!| .5 
16 12 14 14 |.14 |.12811.1 
a2 76 ~—«| «Bd 4.10 1.05. 2.0 


equal numbers of normally and silky 
feathered birds were expected, pro- 
viding the silkiness of these two types 
of fowls is the same. Reference to 
column 2 (Table I) shows various com- 
binations of extracted F, silkies froin 
1A, mated to F,’s_ from purebred 
silkies by Leghorns, and purebred 
Silkies mated to normal F, individuals 
resulting from the sporadic silky Leg- 
horn cross. An excess of normally 
plumaged birds is obtained in_ all 


expected Dev. 
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TABLE I]. Matings in Which 3:1 Ratios Are Expected 
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matings, but one (19) and here there is 
an excess of silky feathered birds.’ 
The data given in Table II pertain 
to those matings in which three nor- 
mally feathered birds are expected to 
one silky. The types of matings are 
similar to those described for Table I. 
The numbers obtained for mating 21 
are closer to expectation than for mat- 
ings 22 or 24. There is also a deficiency 


of recessives in this table. 
: Dev. 
Phe pp was determined for each 


mating and each group 
of matings. The formula used was that 
for Mendelian ratios of 1: 1 and 3:1, 
pXq 
n 
p and g are the elements of the expected 
ratio and ” the total number of individ- 
uals obtained in any one mating or 
group of matings. The values are in 
some cases a little high but in no 
instance are they so large as to vitiate 
the interpretation of the results. 
A further test of the genetic corre- 
spondence of the plumages of the spor- 
adic and purebred Silkies was made in 


where 


namely P. Ek. = ——, 





87 18 


1 78.75 '26.25 |.31 |.113|2.7 


another mating (No. 17) of an extracted 
I, sporadic silky by a purebred Silky. 
Twenty silky feathered chicks were 
obtained and no normally feathered 
ones. 

The foregoing data, therefore, appear 
to demonstrate conclusively that the 
silkiness exhibited by sporadic silky 
1A is the same genetic ally as that of the 
purebred Silky Fowl. 


DISCUSSION 


It is evident from the foregoing dis- 
cussion that silkiness has occurred 
sporadically in domesticated fowls for 
a long time, very likely ever since their 
domestication, and the character has 
from time to time been combined with 
various others to form different breeds 
of Silkies. The evidence, so far as it 
goes, would seem to indicate that it is 
the same factor concerned in all cases. 
It is not improbable that silky plumage 
cropped out occasionally also in the 
wild progenitors of the domestic fowl, 
and for that matter it may still do so 
in the wild Jungle Fowl, though no 
mention of it has been noted. The fact, 


*The color of the Fy’s of the sporadic silky-White Leghorn cross, as well as those from reciprocal 
crosses of the purebred Silkies with White Leghorns, was white with splashes of black pigment. The 
I’,’s were of various colors including blue, black, white, red, and white combined with varying amounts 


of the other colors. 
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however, that a similar condition has 
been found in other wild species makes 
such an assumption seem likely. 

It is impossible to state whether 
the different sporadic appearances are 
due to independent mutations’ or 
whether they all trace back to an orig- 
inal mutative change which has been 
carried down through the’ various 
ramifications of descent and into the 
many breeds of the present time. There 
appears to be no evidence of the char- 
acter appearing in stock known to be 
homozygous for normal feathers, but 
on the other hand cases where such a 





of Heredity 


condition could be asserted must be 
very rare. On the basis of what is 
known of the occurrence of mutative 
changes at present, it seems most 
probable that the large preponderance 
of cases of sporadic appearance of silky 
plumage are simply due to the chance 
mating of birds carrying the silky 
factor in heterozygous condition. The 
occasional recurrence of the mutation 
de novo is, however, not improbable, but 
even so, it could of course not become 
visible in effect until two individuals 
both carrying it should come to- 
gether. 
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Kisch. 


In this brief book apparently in- 
tended for adolescents, Dr. Kisch has 
succeeded in giving a remarkably good 
and sensible outline of social hygiene. 


His chapter headings are ‘‘The Ripen- 
ing of Love,’ “The Wonder of Crea- 
tion,’ ‘“‘Heredity and Selection,” ‘‘Fer- 
tility,’ ““Children Outside of Marriage,”’ 
and *‘Marriage.”’ A book in English 
covering similar ground and written in 
a similar unsentimental and matter-of- 
fact tone would be well worth while.— 
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REVERSION IN COMPOSITES 


The Sudden Appearance of Far-distant Ancestral Types of Inflorescence 


J. L. COLLINS 
University of California, Berkeley, Calif. 


OR several years the writer has 

studied the morphological varia- 

tions in Crepis capillaris, a cosmo- 
politan plant belonging to the chicory 
group of the Sunflower family. During 
this time seeds have been secured from 
many localities of Europe, Asia, Africa 
and the American continents. In seeds 
from such diverse sources one would 
expect to find considerable morphologi- 
cal variation and such has proven to be 
the case. 

In an F, population secured by 
crossing a plant of a Holland strain, 
which had grown in our garden at 
Berkeley for three years, with a plant 
of a Sweden strain which had grown in 
our garden for two years, there ap- 
peared a single plant having foliaceous 
palea-like bracts subtending the 
achenes on the receptacle of every 
capitulum. The normal condition in 
these plants shows a perfectly smooth 
and naked receptacle. The appearance 
of these palea-like organs is considered 
as a possible reversion to a pre-com- 
posite type of inflorescence because the 
phylogeny of the composite form of 
flower aggregation indicates that the 
progenitors of the family possessed 
such structures as a part of their 
inflorescence. There are at least two 
posstble lines of development of the 
composite capitulum; one coming from 
a spike-like inflorescence and the other 
from an umbel or a racemose umbellate 
type. Ina typical spike the individual 
flowers or spikelets are usually well 
spaced apart, rather large and each 
subtended by a bract, a condition simi- 
lar to that which we now find in the 
grasses, cereals, etc. Reduction in the 
length of the central stalk of the in- 
florescence proper (in a spike termed 
the rachis) would cause the inflores- 
cence to become more compact and at 
the same time cause loss of some of the 


subtending bracts as a result of the 
crowding; the end result would be an 
approach to the composite capitulum. 

However, according to the opinion 
of James Small,! the receptacle from 
such a source, would rarely if ever 
become entirely flat but would tend 
to assume a rounded, conical shape 
such as the fleshy receptacle of the 
strawberry or the compact inflorescence 
of Dipsacus, the common teasel. 

On the other hand, the flowers in an 
umbel are already crowded and thus 
reduced in size, the outer florets receiv- 
ing more illumination and space caus- 
ing them to become zygomorphic, a 
condition found in almost all compos- 
ites exclusive of the Cichoraceae. The 
pedicels at their insertion on the 
peduncle are more crowded than the 
florets at the top of the umbel so that 
the bracts subtending the _ pedicels 
of all the flowers except the outer whorl 
have already become much reduced or 
have disappeared. Now if complete 
abortion of the pedicels occurred the 
florets would then become seated 
directly upon a more or less flat recep- 
tacle with much reduced inner bracts 
or none at all. The parts of the calyx 
of the outer whorl of florets would then 
form the involucre while a shortening 
of the peduncle, or stalk, below the 
inflorescence would cause a_transfor- 
mation of cauline leaves into the 
calyculus, subtending and partly en- 
closing the involucre, which is a more 
or less general character throughout 
this family of plants. 

A study of proliferation of the in- 
florescence such as one may occasion- 
ally find in some genera of the family 
(Crepis and Hypochaeris) supports the 
umbellate origin hypothesis (Fig. 18). 
In these cases, instead of the sessile 
florets being produced on the receptacle, 
pedicels are formed, each of which will 


‘Small, James. Origin and Development of the Compositae. London. 1919. 
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A REVERSION TO AN ANCESTRAL CONDITION 
Here are the capitula, or heads, of two different types of Crepis capillaris, a wild plant of the 
sunflower family. The ripe achenes (small,/dry, one-seeded truits) have been removed. The normal 
condition of this plant is shown in the smooth flat- topped receptacle at the right. The head at 
the left shows a reversion to some distant pre-composite ancestral plant in w hich each seed had a 
bract at its base. Normal plants possess bracts only around the head. (Fig. 16.) 


















TOP VIEW OF THE SAME HEADS SHOWN ABOVE 


Composites embrace the most highly developed families in the vegetable kingdom. They are 
characterized by having many small flowers or florets borne in compact heads resembling single 
flowers—such as the daisy, dandelion, aster, and sunflower. The composites form about one- 
tenth of the living seed plants and are distributed in all parts of the world. They are considered 
the highest plants on account of the remarkable extent to which they display union of parts. 


(Fig. 17.) 
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: AN ANCESTRAL TYPE OF FLOWER CLUSTER 


This is a compound inflorescence formed from the head of [/ypochearis radicata (commonly 
called Cat’s-Ear) growing wild. It may be considered as the reappearance of an ancestral type 
of inflorescence which characterized the family at some remote period. The flower head at the 
end of the stem should normally have been very similar to our common dandelion. Some simple 
umbels, or flower clusters, and unopened flower buds are shown at the bottom. Photograph 
natural size. (Fig. 18.) 
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Peduncle-.__ \ 


Composite Inflorescence, showmg Reversion Normal Composite Inflorescence 
(Semi - diagramatie) 


DIAGRAM OF COMPOUND INFLORESCENCE 


The flower cluster shown in Fig. 18 on the preceding page is here outlined by diagram giving 
the details of structure and position as compared with the structure and position of the same 
organs in a normal composite inflorescence of this genus. No achenes appeared on the head 
which showed the reversion. (Fig. 19.) 
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bear a single imperfectly developed 
floret or may have in the place of a 
floret a smaller capitulum which has 
proliferated in exactly the same way on 
a smaller scale. In the latter case each 
smaller pedicel bears an imperfectly 
developed floret. . The capitulum has in 
such a case produced a compound 
umbellate inflorescence. On the recep- 
tacle each pedicel which replaces an 
achene appears to be subtended by a 
palea or bract. 

The appearance of palea-like bracts 
on the receptacle subtending achenes 
(Fig. 16) may be considered as a parallel 
change to a still further remote ances- 
tral condition if we assume that in the 
precomposite, umbellate progenitor the 
palea-like bracts on the receptacle, 
excepting those of the outer florets, had 
disappeared already. (Fig. 16.) 

The appearance of such reversions 
cannot be predicted but it is possible 
to offer a very logical explanation for 
their appearance. Such characters in 
the ancestral form may have been the 
somatic expression of a number of 
interacting genetic factors. During 
evolution of the family, these factors 
became separated into different indi- 
viduals and perhaps even into different 
species so that they no longer were able 
to produce their typical combined 
somatic effect. The factors still exist, 
but in a separated and inactive condi- 
tion at least insofar as the palea are 
concerned. As a result of cross fertili- 


zation.and the operation of the law of 


chance there are brought together in a 


few cases all the necessary factors 
within a single plant and the character 
is again produced as a result of their 
recombination. 

The cross of two white Emily 
Henderson sweet peas, which in the 
F, hybrid produced a purple sweet pea 
like the native sweet peas of Sicily, is 
well known as a typical case of rever- 
sion to an ancestral character. In this 
case two factors operating together in 
the same plant produced the purple 
color typical of the peas of Sicily, but 
either factor by itself could produce 
only plants with white flowers. Each 
parent had contributed to the hybrid 
plant what the other parent lacked. 

The most convincing evidence for 
this factor explanation of the sudden 
appearance of reversionary types is 
furnished from the work with Droso- 
phila melanogaster. It is possible to 
take two mutant types? which have 
bred true to the mutant character for 
many generations, each differing mark- 
edly in at least one character from the 
wild type, and in the first generation 
from a cross between them produce the 
wild type of fly. 

Another possibility which may be 
considered is that a mutation occurs 
which restores to a single plant a 
genetic factor which had been eradi- 
cated from the hereditary material by a 
loss mutation during the evolution of 
the species. The final conclusions must, 
in any case, be drawn from the results 
of breeding tests and experiments. 


*, Types of flies which are different from the normal wild flies from which they originated and 
which have appeared as a result of a sudden change in the constitution of the hereditary germinal 


material. 





The Farmer’s Botany 


TEXT-BoOOK OF PASTORAL AND AGRI- 
CULTURAL BOTANY, for the study of 
the injurious and useful plants of 
country and farm. By John W. 
Harshberger, Ph.D., professor of 
botany, University of Pennsylvania. 
With 121 illus. Pp. 294. Philadel- 
phia, P. Blakiston’s son and Co., 
1920. 


Dr. Harshberger has compressed 
within small compass much useful in- 
formation and references on poisonous 
plants, and also on the principal eco- 
nomic plants. The material was crigi- 
nally presented by him to classes of 
veterinary students. It will be valued, 
however, by anyone with some scien- 
tific education, who is interested in 
agriculture.—P. P. 





PROGRESS IN HORSE BREEDING 


Improvement in Breeds Evidenced by the Best Horses Constantly Attaining 
Faster Speed Records 


W. S. ANDERSON 
University of Kentucky, Lexington 


T LEAST two breeds of horses are 
making progress if the accurate 
records of their deeds are correctly 

interpreted. Both the Standardbred 
and the Thorobred horse are making 
new records almost every year. Since 
records have been kept neither breed 
has failed to make improvement during 
a generation. The improvement has 
been so rapid that usually many new 
records are made in the life time of 
any one horse. The racing period of a 
horse, however, does not extend over 
five or six years. Most trotting and 
running horses race during the two and 
three-year-old form only. 


SPEED RECORDS OF THREE-YEAR-OLDS 


Perhaps, the progress made _ by 
trotting horses can best be shown by 
giving the records made by the three- 
year-olds of the breed. — (Continued below. 


1860 
1874 
1883 
1889 
1892 
1910 
1914 
1917 
1920 
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Hinda Rose 
Axtell ose 
Arion me 
Colorado E. 
Peter Volo ™ 
The Real Lady “an 
Sister Bertha 7: 
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It will be noted that in 60 years the 
record for three-year-olds has been 
reduced from 2:40 to 2:0234. When 
Peter Volo made the unexpected race 
record of 2:031% in 1914 the prediction 
was made that the limit of speed for 
his age has been reached; but Miss 
Bertha Dillon equaled his record in 
1917, while the Real Lady cut one-half 
second off the time. Three years later 
Sister Bertha, a full sister to Miss 
Bertha Dillon, placed the time at 
2:0224. The ambition of the breeders 
is to make the three-year-old record 
2:00, and there are reasons for believing 
they will do it. 


Elvira Whiteside made the worl 
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SOME SPEED PRODUCING FAMILIES 


It is interesting to study the families 
from which speed improvement is 
coming. There have been registered in 
the American Trotting Register Asso- 
ciation many thousands of stallions 
who have had opportunity in the stud. 
The vast majority add nothing to the 
evolution of the breed. 

There were more than 1,000 three- 
year-old horses in 1918 which might have 
been eligible to the races of that year. 
Of the number which did race, nineteen 
secured records of 2:10 or better. Six of 
them were sired by Peter the Great 
while five were by Axworthy’s sons: 
Dillon Axworthy siring three, Guy Ax- 
worthy one and Gen. Watts one. This 
does not tell all the story of the influence 
of Peter the Great and Axworthy as five 
of the dams of the 1918 2:10 three-year- 
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olds are by the two dominating sires 
of the breed. 

During the season of 1920 there were 
21 three-year-olds that made records 
of 2:10 or better. Eleven of these were 
by Peter the Great and his sons, three 
by the sons of Axworthy and three by 
The Harvester. 


THE GREATEST SIRE OF ALL BREEDS 


For a decade the get of Peter the 
Great have won a very large propor- 
tion of the two and three-year-old races 
and futurities. No sire of the breed has 
come near to him in influence. Having 
a racing record himself of only 2:0714 
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THE MOST VALUABLE DOMESTIC ANIMAL EVER PRODUCED 


Man O’War hi is won a larger sum of money than any other horse in American racing. At 
three years of age “he not only won all his races but in doing so reduced the world’s records for 


certain distances for horses of all ages.’ 


He comes from a notable line of ancestors which have 


given him his fine muscular development and remarkable combination of speed factors. Note the 
refined head; short, alert ear; attractive eye, prominent chest, long legs, clean flinty bone, and 


heavy muscles. (Fig. 20.) 


as a four-year-old he has been regularly 
siring colts that exceed his record when 
two and three years old, and some of 
his aged sons and daughters have 
dominated the races of the Grand Cir- 
cuit. It is, no doubt, correct to refer 
to him not only as the most successful 
sire of his breed but also as the greatest 
sire of all breeds. 

Something of his power to improve 
the breed may be seen by the following 
comparison. There are twelve sires of 
the breed who have produced five trot- 
ters whose records are 2:10 or better. 


There are eleven sires who have pro- 
duced six. There are fourteen who have 
produced from seven to nine. There 
are seventeen who have sired from 10 
to 27 each in the 2:10 list; while Peter 
the Great has sired fifty-nine who have 
records from 2:10 down to 2:0134 and 
he has one pacing daughter that holds 
the world’s record as the fastest pacing 
mare, Miss Harris M 1:5814 

The question naturally arises why 
should one sire have such marked abil- 
ity for breed improvement? Evidently 
there is concentrated in him the com- 
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bination of factors necessary for speed 
and this concentration has not been 
possessed by any other horse. It may 
be said that neither his pedigree nor his 
record as a race horse gave promise of 
his wonderful influence as a sire. 


THE THOROBRED 


No breed of domestic animals has 
been bred as long and as successfully 
as the running race horse. The one 
method pursued in increasing speed in 
the race horse has been to mate extreme 
speed with extreme speed. For many 
generations the infallible custom has 
been to eliminate the stallion that did 
not show high class racing ability. 
Fortunately there is such a large crop of 
foals each year that only a very few of 
the males need be kept for stud duty. 
The race track is used as the instrument 
of elimination. The colt that cannot 
go out and win has no chance to be 
transferred to the stud. To be used as 
a sire he must show speed, intelligence 
and gameness. No matter how fine 
his pedigree may be or how perfect 
his conformation he is ruthlessly cast 
aside unless he can get his nose under 
the wire first. 

Not quite so severe a test is required 
of a mare, but she too must be intelli- 
gent, game and show speed if she is 
given the best opportunities for repro- 
duction. 

The result of the rigid elimination 
is a pure germ plasm. It is no exaggera- 
tion to say that the Thorobred is homo- 
zygous, or pure, for speed. Breeders 
can accurately forecast the minimum 
speed to be expected from any mating, 
provided the foal comes to racing age 
in a sound condition. No _ breeder 
attempts to say which foal will be an 
improvement over his ancestors but he 
does not hesitate to predict a substan- 
tial record which he believes will be 
excelled. As all Hereford cattle are 
white in the face, so all Thorobred 
horses are fast at the running gait. The 
breed is certainly purebred for the 
characters of speed. 

Something of the progress being 
made by the American Thorobred 
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can be seen from the following tabula- 
tion of the horses of the breed who 
have made the American records for 
one mile. 


Year Horse Time 
1872 Alarm 1:4234 
1875 Searcher 1:41%4 
1877 Ten Broeck (Against 

Time) 1:3934 
1890 Racine 1:3914 
1900 Voter ) 1:38 

Orimar f§ 

1901 Brigadier 1:374¢ 
1903 Dick Wellse 1:37 
1908 Center Shot 1:37'/5 
1914 Amalfi 1:3614 
1918 Sun Brier 1:36!/; 
1918 Roamer (Against 

Time) . 1:344¢ 
1920 Man O’War (3-yr-old) 1:3545 Race 

Record 

1890 Salvator (Straight 


course) 1:351% 
It has taken 48- years to reduce the record 65% 
seconds, or from 1872 to 1920. 


MAN O' WAR 


In the crop of yearlings from the 
Nursery Stud, Lexington, Ky., sent to 
the Saratoga sale in 1918, was a chest- 
nut colt by Fair Play—dam Mahubah 
by Rock Sand. The owner, Major 
Belmont, sold all his yearlings that 
year because of his activities in the 
great war. The chestnut colt, Man O’ 
War, was described at that time as a 
good sized and well balanced yearling; 
and brought the high price of $5,000.00, 
being bought by S. D. Riddle. 

The sire of Man O’ War, Fair Play, 
was the best three-year-old of his 
season. The grand-sire, Hastings, was 
a brilliant race horse and noted as a 
sire. The great grand-sire, Spend 
Thrift, was unbeaten as a two-year-old. 
The g.g.grand sire Australian was im- 
ported from England and has left an 
indelible impression on the American 
Thorobred. 

The dam of Man O’ War, Mahubah, 
is by Rock Sand one of the very great 
sires of the breed. She herself won but 
one race as a three-year-old and was 
retired to the stud. 

No other horse in American racing 
has ever won such a large sum $249,465, 
as Man O’War. No two-year-old could 
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make him extend himself to win. He 
was even a more outstanding race 
horse at three than he was at two, for 
he not only won all his races but in 
doing so reduced the world’s records 
for certain distances for horses of all 
ages. He must be hailed as the racing 
king. | 

He is a chestnut horse, close to 16 
hands in height. His legs are long, and 
his barrel has more length than many 
of his breed. The single feature of 


May 29, 1920 Belmont Park 1 
July 10, 1920 Aqueduct 1 
June 12, 1920 Belmont Park 1° 
September 11, 1920 “ “ 1) 
September 4, 1920 7 “ 4s 
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his physical form most striking is the 
net-work of prominent muscles. One 
could not imagine a better muscular 
development than he possesses. His 
neck rises gracefully from his withers 
and the head is small, refined and very 
attractive. To date he is the perfec- 
tion of the breeders’ art, and the most 
valuable domestic animal ever pro- 
duced. 

He holds five world’s records gained 
in five races at various distances: 
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FEMINISM AND SEX EXTINCTION, by 
Arabella Kenealy, L.R.C.P. Pp. 313, 
price $5 net. New York, E. P. 
Dutton and Co., n.d. 


The ‘feminist’? movement might 
more appropriately be called the anti- 
feminist movement, since it seeks to do 
away largely with the special distinc- 
tions which mark woman out, socially, 
industrially, and politically, as a fe- 
male. Miss Kenealy says the logical 
end of this movement is the elimination 
of all possible differences between the 
sexes, In order that women may be 
able to compete with men in every 
department of life on equal terms; 
and she holds that great injuries will 
result, to the race, if this movement is 
carried on. Her thesis is that wide 
differentiation of the two sexes in 

“body, brain, and bent”’ is the best way 
to produce a better race. 

A fascinating and valuable 


book 


might be written on this thesis, but 
Miss Kenealy has not the equipment 
to do it. The many facts and sound 
conclusions in her work are so elbowed 
by pseudo-science, mysticism, rhap- 
sody, and error, that they get much 
the worst of it. To quote a sample of 
her biology: 

“Weismann describes the Germ- 
Plasm as being transmitted in the 
female line solely, from ovum of mother 
to that of daughter. This supports 
the above view; namely, that the Germ- 
Plasm proper is inherent in the ov um, 
in which it exists in potential, or 
undifferentiated, form, and that it 
becomes differentiated (in both sexes) 
into a right and left-reproductive gland 
of contrary sex-inherence, by differen- 
tiative power of the dual-sexed sperm- 
cell.”’ 

It is a pity that so good a cause 
should have been so poorly pre- 
sented.—P. P. 





Keeping Children in School 


Every State now has a compulsory 
day school attendance law, according 
to the Children’s Bureau of the U. S. 
Department of Labor. 

In five States attendance is required 
until 18 years of age, in two of these in 
certain districts only; in 3 until 17; and 


in 32 until 16. One State requires 
attendance until 15, six others and the 
District of Columbia until 14, and one 
State requires attendance until the age 
of 12 years, but applies this to illiter- 
ates only. 











HERITABLE CHARACTERS OF MAIZE 


VII. MALE STERILE! 


Lewis A. EYSTER 
College of Agriculture, Cornell University, Ithaca, New York 


TN SOME earlier experiments with 
maize Dr. R. A. Emerson observed 
that some of his plants failed to 

produce pollen. Later, it was recog- 

nized that these plants were occurring 
in proportions approximating 25 per- 
cent in progenies from two closely 
related self-pollinated ears. Crosses 
and backcrosses have shown this male 
sterility, designated by the factor sym- 
bol ms, to behave as a simple Mendel- 

lan recessive to normal. Tables [ and II 

geive the numbers obtained in a few 

cultures. 





DESCRIPTION OF STERILE PLANTS 

Male sterile plants are distinguish- 
able from the normals only in the 
tassel and anthers. No pollen forms in 
the anther sacs and they remain unde- 
veloped. Figure 21 shows the relative 
sizes of anthers of normal and of male 
sterile plants. The -sterile spikelets 
are almost empty and usually remain 
flattened against the rachis, giving a 
characteristic appearance to the whole 
tassel. This appearance is shown by 
the male sterile tassel in Figure 22 
as contrasted with the normal tassel in 


HOW STERILE MAIZE ANTHERS COMPARE WITH NORMAL ONES 


The photograph shows some spikelets and individual anthers from normal maize tassels at the 
top in comparison with the spikelets and anthers from male sterile tassels below. The latter are 
almost empty; no pollen forms in the anther sacs and they remain undeveloped. (Fig. 21. 


1'Paper No. 91, Department of Plant 


sreeding, Cornell University, Ithaca, New York. 
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A MALE STERILE TASSEL 


Compare this sterile tassel with the normal one on the following page. The two are of the 
same age. ‘‘Male sterile plants are distinguishable from the normals only in the tassel and 


anthers.’’ (Fig. 22. 
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A NORMAL MAIZE TASSEL 


It is not difficult to distinguish normal tassels from sterile ones at the time the former are 
shedding their pollen but ‘‘after the anthers of the normal plants have fallen off, it becomes 
difficult or impossible to distinguish between normal and male sterile plants. (Fig. 23.) 
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Some Problems of Population in Japan 


Figure 23. No intermediates are pro- 
duced and the heterozygous forms 
appear normal. It is not difficult to 
classify plants at the time the normals 
are shedding pollen. Immature normal 
tassels bear some resemblance to the 
male steriles, but the spikelets are 
TABLE I. Number of Normal and Male Sterile 


Plants in Progenies Grown from Self- 
Pollinated Heterozygous Plants, Ms ms 
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Pedigree | Normal | Male 
| | Sterile 
= | ee _ 48 | 17 
i, eee ree | 33 | i 
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plump and firm even when quite young. 
After the anthers of the normal plants 
have fallen off, it becomes difficult or 
impossible to distinguish between nor- 
mal and male sterile plants. 


TABLE II. Number of Normal and Male Sterile 
Plants in Backcrosses to Male Stertie, ms ms 




















x Ms ms 
7 | 
Pedigree Normal | Male 
| Sterile 
oe) er er 50 53 
ly ae 104 110 
>) Sarre | 92 91 
I ie 5 ch nae abe 246 254 
Expected (1:1)...... 250 250 








SOME PROBLEMS OF POPULATION 
IN JAPAN 


CCIDENTAL nations have been 
overwhelmed with data regarding 
their population problems during 

recent years, but for the orient they have 
had little except generalities. The fol- 
~~ remarks in the London 77mes 

{ May 28, 1920, from J. O. P. Bland, 
WwW cho was for many years secretary to 
Sir Robert Hart in China, are there- 
fore interesting. One need not, how- 
ever, share his belief that the food-pro- 
ducing powers of the two hemispheres 
have reached their limit, and one is 
certainly not obliged to conclude with 
him that a high rate of infant mor- 
tality is necessarily due to a scarcity 
of food. 

“The prevalent conception of Japan 
as an aggressive militarist nation owes 
much of its origin, no doubt, to the 
Government's policy towards China. 
But if those who criticise that policy 
would trace the unbroken connection 
between it and the country’s impera- 
tive economic necessities, they would 
be compelled to make more allowance 
than they usually do for the absence 
of altruism and lofty idealism in Orien- 
tal statecraft. For a nation to claim 
the right to expansion in a spirit of 
wanton aggression is one thing; to do 
so under the compulsion of a fierce 
struggle for bare existence for food 


and elbow room, is merely to obey the 
first law of nature, as every active, self- 
helping race has obeyed it since the be- 
ginning of time. A native writer put 
the problem succinctly when he said: 
‘The Japanese people must either die 
a saintly death in righteous starvation 
or expand into the neighbour’s back- 
yard and Japan is not that much of a 
saint.’ 

“The problem which Japan has to 
face is easily stated. It is merely a 
question of providing food for a popu- 
lation which already exceeds the limit 
which the country’s soil can support, 
and which is debarred by our exclu- 
sion Acts from seeking relief in the 
least populated regions of the American 
and Australian continents. The prob- 
lem is in reality only one of many mani- 
festations of the unpleasant truth, 
which the war has brought home to the 
world at large, that the pressure of 
population upon this planet’s food ca- 
pacity has become, and must remain, 
acute. The severity of this pressure 


in Japan is grimly indicated by a death- 
rate which averages 21.5 per thousand, 
and by the fact that 260 out of every 
1,000 deaths are those of children under 
twelve months old. 

‘The elemental facts of the Japanese 
situation are (1) that, with a birth-rate 
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of 32 per thousand, the population in- 
creases every year by about 750,000; 
(2) in the last ten years the inhabitants 
of Japan proper (excluding Korea and 
Formosa) have increased from 50 to 57 
millions, which gives an average of 380 
to the square mile; (3) that during this 
period the area of land under cultivation 
has been increased by 5 per cent, and the 
rice production by 4 per cent, as against 
an increase of 12 per cent in the number 
of mouths to be fed. So long as the 
present birth-rate is maintained, the 
nation must therefore depend more and 
more upon imported food supplies. 
Now, there is no possibility of mate- 
rially increasing either the area under 
cultivation or the productivity of the 
soil. In Japan the rice fields not only 
fill the valleys, but everywhere on the 
hill sides you will find them, terraced 
and artificially irrigated at an incred- 
ible cost of human labour. As I jour- 
neyed this spring from Mogi to Kobe 
by the railway which skirts the beauti- 
ful shores of the Inland Sea, it seemed 
to me that the villages had grown per- 
ceptibly larger and the rice fields 
smaller during the last ten years. The 
dead occupy no space in the food-grow- 
ing area here, as they doin China. As 
one sees the children swarming in these 
close-clustering hamlets, one cannot 


help wondering can these tiny fields be 
still further sub-divided, and, if not, 
what peaceful solution of the problem 
can there be other than wholesale em- 
igration? 

‘So long as Japan can purchase the 
surplus food she needs by a favourable 
balance of trade, the problem may be 
faced. But Japanese statesmen take 
long views, and they realize that every 
year’s addition to the population means 
a corresponding increase of imported 
food, which in turn necessitates an in- 
creased sale of Japanese manufactured 
goods in markets where keen competi- 
tion is inevitable. Looking at the 
problem in this way; and debarred 
from expansion into America or Aus- 
tralia, they are faced with three alter- 
native solutions: (1) A reduction of the 
birth rate; (2) increase of food supplies 
to be obtained by means of industrial 
expansion; and (3) territorial expan- 
sion into the less populated regions of 
the Asiatic continent. So long as 
either of the last two alternatives is 
available, no reduction is to be ex- 
pected, because birth control must in- 
volve a radical change of the race, 
mind and social system. Japanese 
statesmanship is therefore compelled 
to adopt one or both of the other al- 
ternatives.”’ 





THE COLOR OF WHEAT KERNELS 


Wheat kernels of the different varie- 
ties and types vary in color from light 
yellowish to dark reddish or brownish- 
red. The kernels of any one variety 
are usually fairly uniform in color 
when grown under similar conditions, 
but may vary within certain limits with 
varying conditions. 

The color of wheat kernels is due to 
a combination of the colors of the outer 
layer or bran and the inner portion or 
endosperm. Color of the bran is due 
to the presence or absence in it of 
brownish-red or orange-yellow pigment 
and the color of the endosperm is due 
to its texture or density. The texture 


of the endosperm in turn is relative to 
the size of the air spaces or vacuoles 
between its component cells. When 
these are relatively large a white 
starchy kernel results, when relatively 
small, a hard, corneous or translucent 
kernel. 

The pigmentation of the kernel and 
to some extent the texture of the en- 
dosperm are inherited characters. Both 
are somewhat influenced by environ- 
mental conditions, the latter apparently 
to much greater degree than the former. 
A starchy texture in part or all of the 
endosperm may be induced by proper 
conditions in almost any variety or 


sey PP ee Pe ‘a 
Ree aie Ne sa RAS cn. Oo 








4 
} 





The Color of Wheat Kernels 





143 





KERNELS OF KINNEY WHEAT 


The Kinney variety is a late spring wheat, commonly grown in the Willamette Valley of 


Oregon. 


It is known also under the names Surprise and Noah Island. The kernels in the photo- 


graph contained a peculiar color variation (which unfortunately could not be reproduced in this 


illustration) in that part of each kernel was distinctly red 





the normal color character of Kinney— 


and the remaining portion was yellowish white, the character commonly associated with white 
wheat. Photograph by F. H. | athrop, sent by Geo. R. Hyslop, Professor of Farm Crops in the 


Oregon Agricultural College. (Fig. 24.) 


kind of wheat, but pigmentation of the 
bran layer, even in its different inten- 
sities, as found in different varieties, 
remains relatively constant. 

The appearance of wheat resulting 
from the combination of bran and 
endosperm colors furnishes a basis for 
its classification. So there are found 
in the market classes or sub-classes 
such descriptive terms as “‘hard red,”’ 
“soft red,’ “hard white,” “‘soft white,”’ 
“dark hard,” and ‘“‘yellow hard.”’ 

So stable are the characters con- 
cerned that the great bulk of wheat 
marketed in this country can be as- 
signed without difficulty, by those 
familiar with its characteristics, to the 
particular group to which it belongs. 


The above illustration shows some 
kernels of wheat known as the Kinney 
variety. The history of this wheat is 
not known, but it has been grown in 
the Willamette Valley of Oregon for 
about thirty years. 

The straw of the Kinney variety is 
very glaucous when green but white 
and strong when ripe. The spike is 
awnless, linear oblong and erect and 
the glumes are glabrous, white and 
broad. The kernels usually are red, 
small and soft. The color variation 
mentioned here has been found on 
kernels from two different lots of wheat 
sold at Corvallis, Oregon. 
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ANNUAL MEETING OF THE ASSOCIATION 


The eighth annual meeting of the 
American Genetic Association was 
held at the Association headquarters in 
Washington, D. C., on Thursday, 
January 13, 1921. 

The Secretary, in a detailed report, 
reviewed the affairs of the past year, 
presenting the difficulties through 
which the Association had passed and 
how the JOURNAL had been forced to 
delay publication on account of the 
constantly increasing printing costs 
and other post war readjustments. 
However, a membership of 3420' was 
announced, the largest number in the 
history of the Association. 

The report of the Treasurer showed 
that the income from membership dues 
still failed to cover the cost of publish- 
ing the JOURNAL. The resumption of 
publication was made possible through 
a loan of $2107.50 from an interested 
member. A change in the dues from $2 
to $3 had been put into effect during 
the year, but even at the latter rate, as 
stated in the editor’s report, the cost 
of the JOURNAL for each individual mem- 
ber was $3.21. It is hoped that the 
members will co-operate to increase the 
size of the Association, making the 
amount to be received from dues at 
least equal to the costs of publication 
and administration, and thus place the 
JOURNAL on a self-supporting basis. 
Less than a thousand new members will 
accomplish this goal, it is expected. 

There have been two changes in the 
Council since the last annual meeting. 
Dr. W. C. Rucker, who has served as a 
member of the Council since its organ- 
ization, resigned on account of his leav- 
ing the United States for service in 
Panama, and Dr. Sewall Wright of the 
Bureau of Animal Industry, U. S. 
Department of Agriculture, was elected 
to fill the vacancy. Dr. Alexander 
Graham Bell, who also was a charter 
member of the Council, resigned to 
accept the position of Honorary Vice- 
President of the Association, and James 
H. Kempton of the Bureau of Plant 
Industry, U.S. Department of Agricul- 
ture, was elected to fill this vacancy. 


With Dr. Bell, Mrs. E. H. Harriman 
was also elected an Honorary Vice- 
President. 

The Association has been made the 
custodian of the Frank N. Meyer 
Memorial Medal Fund, created from a 
small sum bequeathed by the late 
Frank N. Meyer to the members of the 
staff of the Office of Foreign Seed and 
Plant Introduction to be used for what- 
ever purpose they saw fit. They 
decided to use the fund for the award- 
ing of medals for distinctive service in 
the field of plant introduction, and 
directed the Association through its 
Council to be the agency through 
which the medals should be awarded. 
The account of the first award to Mr. 
Barbour Lathrop was published in the 
April 1920 number of the JOURNAL OF 
HEREDITY. The second medal has 
been awarded to Dr. L. Trabut of 
Algiers, Africa. 

Many other questions relating to 
possible activities of the Association 
were discussed, but it was decided that 
in view of the needs of the JOURNAL, 
other activities should be made second- 
ary. Correspondence is increasing from 
all sources, and this indicates a new 
interest in the work of the Association 
and its JOURNAL. 

The desirability of holding other than 
the regular meetings of the Association 
throughout the year was considered 
since suggestions of this nature have 
come from several members. 

One of the important suggestions 
brought before the Association was that 
of a campaign to obtain the enactment 
of laws protecting originators of new 
varieties of plants and breeds of ani- 
mals in much the same manner as 
inventors of mechanical devices now 
receive protection through patents. 

The subject of immigration was 
introduced yee the lack of adequate 
genetic and eugenic data to form the 
basis for control measures was deplored. 
It is hoped that these phases of immi- 
gration will receive thorough discussion 
before the enactment of permanent 
regulatory measures. 


‘This number has since increased to approximately 3700 members. 





